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NATIONAL ENERGY BOARD 
Aol 75 


“The Board may hold a public hearing in respect of any 
other matter if it considers it advisable to do so”. 


National Energy Board Act, 
Part 1, Subsection 20(3) 


“The Board may of its own motion inquire into, hear and 
determine any matter or thing that under this Act it may 
inguire into, hear and determine”. 


National Energy Board Act, 
Part 1, Subsection 14 (2) 


“In the Matter of an enquiry, hearing and determination of 
the reserves, requirements and deliverability of Canadian 
Natural Gas in relation to reasonably foreseeable requirements 
for use in Canada and potential for export”. 


National Energy Board Hearing 
Order GHR-1-74, dated 
20 September, 1974. 
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PREFACE 


In recent times there has been growing public debate and 
concern about the outlook for the Canadian natural gas 
industry and on policy responses which would be appropriate 
‘to the current situation in the natural gas industry in Canada, 
An inquiry was therefore called on the Board’s initiative in 
order to obtain a clearer insight into the short and long term 
outlook on the demand for, supply and deliverability of 
natural gas, as well as to evaluate criteria appropriate to the 
consideration of exports. 
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Sixty-two submissions were received from many segments 
of Canadian society and extensive public hearings were held 
across Canada commencing on November 12th, 1974 in 
Calgary and ending on March 5th, 1975 in Ottawa. Board staff 
has analyzed the material and conducted studies to sharpen 
the focus on the identification of the problems and to search 
for appropriate solutions. 


The evidence indicates that Canadian demand for natural 
gas and existing exports commitments are virtually certain to 
exceed the supply available until the connection of natural gas 
from frontier areas or from other major new sources of supply 
if and when adequate reserves are available. A supply shortage 
has existed on the Westcoast Transmission system since 


1973/74 and could occur on other systems as early as 1975/76; 


there were differences of opinion, however, as to when the 
shortage would occur and how large it would be. 


Evidence on the ways of resolving the shortage of natural 
gas was less comprehensive and there were varied opinions on 
policies and actions needed to alleviate the situation. 


The submissions and evidence narrowed the estimates of 
the time when frontier gas, if available, would be needed by 
Canadians, although there remained major uncertainties on the 
size of the resource base in the Canadian North, the rate of 
new discoveries which would be expected and on the cost of 


the gas if delivered to markets. If export commitments are to 
be met, frontier gas if available is needed as soon as it can be 
connected, Even if export commitments were abrogated, 
frontier gas would still be needed, for Canadian use, by the 
mid-1980’s, 


The Board invited an evaluation of the gas surplus calcula- 
tion procedure developed and applied to assess export applica- 
tions during the period of rapid growth of the natural gas 
industry. This procedure was applied to ascertain whether or 
not proposed exports exceeded ’‘the surplus remaining after 
due allowance has been made for the reasonably foreseeable 
requirements for use in Canada having regard... to the trends 
in the discovery of gas in Canada’. !t now appears, in light of 
the changing circumstances now unfolding, that more weight 
should have been given to deliverability, as distinguished from 
reserves; and that judgments as to the likely rate of new 
discoveries and of their deliverability characteristics both con- 
tributed to the present situation. In any event, some volumes 
being exported pursuant to existing licences are clearly not 
now surplus to Canadian requirements. We are in the position 
that long term export contracts running to some one trillion 
cubic feet a year, with a total of some 14 trillion cubic feet 
still committed to export are, in effect, a first charge on our 
production while Canadian requirements have to be satisfied 
from what is left over. This situation, if allowed to prevail, . 
reverses the priority for Canadian requirements as set out in 
the National Energy Board Act. 


A new approach to future exports is necessary. Tests of 
deliverability will be required not only prior to the issuance of 
licences, but periodically thereafter. If licences for additional 
exports are issued in the future, and this is conceivable if major 
discoveries are developed, they must be on a short term basis 
and conditioned so that Canadian requirements will have 
continuing priority. 
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DEFINITIONS 


Several of the terms used in the natural gas industry are 
not always clearly defined and understood. The Board is 
therefore setting forth in this section on definitions, its under- 
standing of the commodity value concept used in pricing. As 
well, the definitions of requirements, net sales, and the various 
definitions of reserves used in appraising supply and deliverabi- 
lity are outlined. 


PRICING 


Commodity value is a generic term to describe the value of 
natural gas in relation to available competitive fuels. In many 
cases, fuel oils today are the alternative, but electricity compe- 
tes for the residential market and coal for part of the industrial. 
Since actual competition does not usually exist, value estimates 
can only be made by synthesizing a competitive situation. To 
be specific, commodity value should indicate: 


a) The method of calculation: 


A weighted average based on each market and end-use 
isa refined method; using a single fuel for a market 
such as ‘crude oil’’ or ‘No. 6 fuel oil” is a more ap- 
proximate measure. 


b) Because of the two-price system in effect for 
Canadian oil, whether world oil prices have been used 
or Canadian oil prices. 


c) The point where the comparison is to be made; at the 
city gate (or refinery gate), or at the burner tip. 


d) Whether burher tip efficiencies have been included; 
the usable heat from a given input of fuel varies 
according to the fuel. 


e) Whether allowance has been made for premiums: 


Natural gas as a fuel is said to command a premium 
because of its ‘form’ value in comparison with other 
primary fuels. It is clean and does not require storage 
facilities, and the furnace and related equipment 
usually cost less than the corresponding equipment 
for burning oil or coal. 

Premiums are hard to quantify but are often included 
in commodity value estimates. 


In this report commodity value based on crude oil means 
a city gate value of a volume of natural gas equal to a 
refinery gate value of a quantity of crude oil having the 
same Btu content, without adjustment for differences In 
combustion efficiencies and ‘‘form’’ values; 


commodity value at the burner tip means a value of a 
volume of natural gas equal to a value of a quantity of an 
alternative fuel which, when burned, produces the same 
number of Btu’s; parity at the burner tip means the 
“commodity value at the burner tip’’ of a volume of 
natural gas, plus a premium corresponding to the “form” 
value of natural gas in comparison with an alternative fuel. 


TOTAL REQUIREMENTS 


This refers to the total volume of natural gas consumed, or 
expected to be consumed, in all end-use sectors of the market, 
including pipeline fuel and losses, and reprocessing plant fuel 
and shrinkage adjusted to 1000 Btu/cf. 


TOTAL NET SALES 


This refers total requirements minus pipeline fuel and 
losses and reprocessing plant fuel and shrinkage. 


ESTABLISHED RESERVES 


The Board defines established reserves as those reserves 
which, on the basis of identified economic considerations and 
within a specified time frame, are considered to be recoverable 
with a high degree of certainty from known reservoirs, through 
the application of currently accepted recovery techniques. The 
Board's established reserves consist of its “proved” reserves 
together with some portion of its probable” reserves. The 
term ‘‘established’’ has been in use historically by the Board 
with respect to natural gas, to clearly identify reserves which 
have been determined in a manner acceptable to it, and was 
recently extended to oil reserves, for purposes of consistency. 


PROVED RESERVES 


Proved reserves are those reserves considered to exist with 
a high degree of certainty. Volumes are mathematically calcu- 
lated using dependable and well defined basic reservoir data. 


The classification ‘‘proved’’ may be applied to any of 
in-place, recoverable and marketable reserves. Thus, for 
example, proved recoverable reserves are those considered to 
be recoverable with a high degree of certainty, on the basis of 
well defined reservoir data. 
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PROBABLE RESERVES 


Probable reserves also are considered to exist with a high 
degree of certainty, but the basic reservoir data used In their 
calculation are less well defined, What constitutes proved 
reserves In contrast to probable is, to a considerable extent, a 
matter of professional judgment. 


Again, this classification may be applied to in-place, 
recoverable or marketable reserves, indicating that less defini- 
tive reservoir data entered into their determination than for 
reserves in the proved category, 


POSSIBLE RESERVES 


Possible reserves are those to which a considerable degree 
of uncertainty is attached. The basic data used in their deter- 
mination are not well defined, hence substantial speculation 
implied. The Board doesnot recognize possible reserves 
because of their soeculative nature. 


INITIAL RESERVES 


Initial reserves are those present in a reservoir before any 
production from that reservoir has been deducted. Certain 
agencies use the synonomous terms “‘ultimate”’ or “original” 
reserves. 


REMAINING RESERVES 


Remaining reserves are those currently available from a 
reservoir at a particular point in time, making allowance for 
any volumes produced (i.e. cumulative production) to that 
time. Thus remaining reserves equal initial reserves less cumu- 
lative production. 


|IN-PLACE RESERVES 


In-place reserves (commonly termed ‘’gas in place’’) repre- 
sent the total volume of gaseous substance occurring naturally 
ina reservoir without consideration of what portion may be 
recoverable. 


RECOVERABLE RESERVES 


Recoverable reserves represent that portion of the gas in 
place which isproducible from a reservoir under anticipated 
technological and economic conditions, taking into considera- 
tion the geological and engineering characteristics of that 
reservoir. The adjective ‘raw’ is often applied to recoverable 
reserves to eliminate ambiguity with marketable reserves, The 
ratio of recoverable reserves to in-place reserves, expressed as a 


’ 


fraction, is termed the "‘recovery factor’’. 


MARKETABLE RESERVES 


Marketable reserves are those volumes of natural gas 
available to the transmission line after removal, and to the 
extent necessary or desirable, of certain hydrocarbon and non- 
hydrocarbon compounds present in the raw volumes produced 
from the reservoir, and after allowance has been made for field 
and plant fuel and losses. 


The ratio of marketable gas reserves to recoverable gas 
reserves, expressed as a fraction, is termed the ‘shrinkage 
factor”’. 


Marketable gas is also commonly referred to as pipeline, 
residue or sales gas. Unless otherwise specified, established 
reserves of natural gas reported by the Board are marketable 
reserves, 


BEYOND ECONOMIC REACH RESERVES 


Reserves beyond economic reach are included in estab- 
lished reserves, As a rule they are located in areas where, under 
current and anticipated economic conditions, the prospect of 
their being marketed is unlikely. Historically, the Board has 
included half of the reserves beyond economic reach in its gas 
surplus calculation. 


DEFERRED RESERVES 


Deferred reserves are those volumes of established reserves 
which for a specific reason, usually because of involvement ina 
recycling or pressure maintenance project, are not now 
available for market. 


The Board, historically, has not included deferred reserves 
in supply for the purpose of the gas surplus calculation. 


ULTIMATE POTENTIAL 


This is the volume of natural gas which it is anticipated 
will have been discovered in an area by the time all exploratory 
and development activity has ceased, having regard for the 
geological prospects of that area and future economic factors. 
A high degree of speculation and uncertainty is implicit in an 
estimate of ultimate potential, generally in inverse proportion 
to the geological knowledge of the area. Included in ultimate 
potential are volumes discovered and produced as well as those 
remaining to be found. Use of the term “potential reserves’ as 
a synonym for ultimate potential is discouraged by the Board, 
since no justification exists for classifying undiscovered 
volumes as reserves, 


RESERVES BASE PRESSURE AND TEMPERATURE 


The Board calculates reserves at a pressure base of 14.73 
psia and temperature of 60°F. Provincial agencies in Western 
Canada and the Canadian Petroleum Association use a pressure 
base of 14.65 psia. Reserves at 14.73 psia equate to reserves 
at 14.65 psia multiplied by a factor of 0.996. The standarriza- 
tion of reserves to a base of 1000 Btu/cf eliminates the need 
for reference to a specific pressure base and temperature and 
for this reason is prefered by the Board for reporting purposes. 


ABBREVIATIONS 
Bef = Billion cubic feet 
Btu a British Thermal Unit 
cf 5 cubic feet 
GNP = Gross National Product 
LNG _ Liquified Natural Gas 
MMcf — Million cubic feet 
MMcfd os Million cubic feet per day 
OPEC — Organization of Petroleum 


Exporting Countries 
Tcf — Trillion cubic feet 


25A4 — The Board’s existing formula 
for protection of Canadian 
domestic requirement for 
natural gas (25 x 4th year 
requirement) 


The National Energy — The Board or NEB 
Board 
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CANADIAN 
REQUIREMENTS 


Toronto as seen from the CN tower 


INTRODUCTION 


Of the sixty-two submissions received in response to the 
Board’s Hearing Order of May 2nd, 1974, eight submissions 
provided forecasts of natural gas requirements in Canada based 
on a province by province analysis of energy consumption by 
sector of demand, (that is, residential, commercial, industrial, 
and power generation). Ten briefs provided estimates of re- 
quirements for all Canada only, or for a particular province or 
franchise area. |n addition, the Board received a number of 
estimates related to the requirements of large industrial users. 


The Board's Hearing Order set out the following three 
price assumptions as the bases for projections of the reasona- 
bly foreseeable requirements for natural gas: 


(a) that the relationship between the price of natural 
gas and the price of competing fuels in each market 
area will remain unchanged from that prevailing on 
May 1st, 1974; 


(b) that the price of natural gas will be equivalent to the 
price of crude oil, in the same market area, ona Btu 
— content basis: and 


(c) that the relationship between the price of natural gas 
and the prices of competing fuels will be such as the 
submittor thinks will likely pertain, stating clearly 
the assumptions used. 


Not all submittors provided estimates of requirements 
under all three assumptions. The interpretation of price as- 
sumption (b) varied somewhat among the submittors and, in 
addition, there was a variety of opinion as to the most likely 
price relationship that would or should exist in the future. 


Interpretation of price assumption (b) varied as to the 
time at which equivalence on a Btu basis would be attained. 
Some forecasts were based on immediate price equivalence 
while others assumed a gradual phase-in to Btu price equiva- 
lence between gas and oil. Some submittors interpreted price 
assumption (b) to mean price equivalence of crude oil at the 
refinery and natural gas at the city gate in each market area. 
Others assumed this type of price equivalence in Toronto with 
gas being priced lower than oil in Alberta, Manitoba, Saskat- 
chewan and Northern Ontario, because of the lower cost of 
transporting oil to these areas relative to gas, Other submittors, 
notably the Canadian Petroleum Association (CPA), interpre- 
ted price assumption (b) to mean price equivalence of petro- 
leum products and natural gas at the burner tip in each 
end-use sector. Others, among them the British Columbia 
Energy Commission, (B.C. Energy Commission) assumed price 


equivalence in the commercial and industrial sectors, but not 
in the residential sector. 


There was a considerable divergence of opinion as to 
price assumption (c). The CPA assumed natural gas should be 
priced to reflect its premium value. This would result in resi- 
dential gas prices, for example, being 50 percent higher than 
oil prices in this sector, At the other extreme, Gaz Métropoli- 
tain, inc. (Gaz Métropolitain) assumed that natural gas at the 
burner tip should be priced lower than competing oil products. 


Some submittors provided only one forecast and in some 
cases, notably Gulf Oil Canada Limited (Gulf) and D.W. Ross 
& Assoc, Ltd. (D.W. Ross), did not specify the assumptions as 
to price in terms of the Board’s three cases, Such forecasts 
could be interpreted as having been submitted as price assump- 
tion (c). However, for purposes of comparison in the following 
graphs of total requirements for Canada, the Board has, for 
some submittors, interpreted their forecasts as being within a 
rather wide definition of price assumption (b). 


Figures 1 and 2 compare the various forecasts of Canadian 
reauirements for natural gas under price assumption (b). In 
this graph Shell Canada Limited (Shell) Scenario (b) is depicted 
although there is no change in relative gas and oil prices 
between Shell's Scenarios (b) and (c). BP Canada Limited (BP) 
provided an estimate of total net sales but did not provided an 
estimate of compressor fuel, company losses and reprocessing 
shrinkage and thus their forecast is not shown on the graph. 
The CPA forecast is the highest in every year reflecting their 
optimistic expectations regarding Canada’s expected rate of 
growth in population and economic activity and their expecta- 
tion that, under equivalent pricing for oil and natural gas, gas 
would achieve a significantly higher share than oil to total 
fossil fuel demand. Professor John Helliwell of the University 
of British Columbia provided the lowest forecast of total re- 
quirements over the period 1978 to 1986. This results from his 
assumption that significant increases in gas prices between 
1972 and 1975 will reduce the trend rate of post-1978 gas 
demand from eight percent to five percent. In addition, further 
price increases in the price of gas relative to the general price 
level are assumed in his model to reduce the growth rate to 
about two percent in 1978 and 1979. Although BP did not 
submit a total requirements estimate (including fuel, losses 
and shrinkage), their forecast of total net sales is the lowest of 
all in the case of price assumption (b). Most submittors did not 
include an allowance for fuel for an Arctic pipeline. 


Under price assumption (c), despite different expectations 
as to the most likely price, those submittors who provided a 
forecast of total net sales for Canada tabled remarkably similar 


CANADIAN ARCTIC GAS STUDY LIMITED 
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Figure 1 

COMPARISON OF FORECASTS OF NATURAL GAS TOTAL 
REQUIREMENTS, CANADA 

1973-1983 (PRICE ASSUMPTION B) 
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forecasts, ranging, in 1995, from a low of 3.0 Tcf to a high of 


3.8 Tcf. 
—-= CANADIAN ARCTIC GAS STUDY LIMITED 


Despite the similarity of forecasts of total demand for CANADIAN ‘PETROLEUM - ASSOCIATION 
—-D. W, ROSS AND ASSOCIATES LTD 


Canada, there were very significant differences among the 
FOOTHILLS PIPE LINES LTD. 


forecasts for particular end-use sectors or particular provinces, ribet 
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Comparison of projections based on price assumptions (a) a BEL CANADA LIMITED 


and (b) reflected a wide variety of opinion as to the price sen- ~~” TRANSCANADA PIPELINES LIMITED 
sitivity of demand. The relative price stability of the 1960's 
results in a data base inadequate for the measurement of such 
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sensitivity, The variation of opinions as to sensitivity is, ; ; 
therefore, understandable. It is also recognized that most of | 
the projections of natural gas requirements had to rely, to 
various extents, on historical patterns of market growth, which 
may have limited relevance to future developments in the 
energy field. This fact introduces the possibility of large errors 
in addition to the errors inherent in every forecast. 


With regard to the three price assumptions, the Board is of 
the opinion that a continuation of price relationships in exist- 
ence as of May 1st, 1974, is unlikely. The Board sees, then, 
price assumption (a) as having limited validity. The views of 
the Board with regard to future Canadian natural gas require- 
ments are therefore based on price assumption (b), price equl- 
valence with oil on a Btu basis, with Toronto as the point of 
reference. At the time of preparation of this report, this price 
condition is the one most likely to prevail. It is also assumed 
that the Btu equivalent price will be achieved within a time 
frame of about three years which should mitigate the disrupti- 
ve effects of rapid price changes. Several submittors proposed 
that natural gas prices rise to full “‘parity’’ with OPEC oil 
prices, including a premium for natural gas. 


In light of the large number of plans for the development 
of a Canadian petrochemical industry, the summary of the 
relevant evidence on Canada’s natural gas requirements and 
views of the Board shown in this chapter are divided into two 
parts; one deals with the residential, commercial, industrial 
(excluding petrochemical) and thermal-electric market in each 
province, while the second discusses the potential new markets 
for natural gas, particularly as a feedstock for the manufacture 
of petrochemicals and ammonia. 


A summary of the Board’s views and the forecast of total 


Canadian requirements is provided at the end of this chapter. 74 76 78 80 82 
YEARS 


Figure 2 

COMPARISON OF FORECAST OF NATURAL GAS TCTAL 
REQUIREMENTS, CANADA 

1973-1995 (PRICE ASSUMPTION B) 


DEMAND FOR NATURAL GAS (EXCLUDING PETRO- 
CHEMICAL DEMAND) 


BRITISH COLUMBIA 
(i) Views of Submittors 


The forecasts of natural gas net sales for British 
Columbia based on price assumption (b), vary widely 
throughout the forecast period. By 1995 the high estimate 
of 771 Bcf submitted by CPA is more than double the low 
estimate of 370 Bcf submitted by Westcoast Transmission 
Company Limited, (Westcoast). The variations reflect 
mainly the differences in opinion as to anticipated popula- 
tion growth, industrial activity and penetration of the 
market by natural gas in that province. In addition, there 
are two specific issues which may partly account for the 
considerable variations among the forecasts. 


The first of these is the question of gas service being 
extended to Vancouver Island and the prospective timing 
of such a development. Not all submissions made specific 
reference to it, but four projections made the explicit 
assumption that gas service will be available in Vancouver 
Island by 1981. 


The second issue is the natural gas requirement for 
thermal-electric generation in the British Columbia Hydro 
and Power Authority (B.C. Hydro) Burrard generating 
station. Some of the submittors were of the opinion that 
the existing large water storage potential would eventually b) 
reduce the use of gas in the Burrard station, while others 
projected slight increases in natural gas use by additional 
gas turbines. Forecasts of natural gas requirements for 
thermal generation in 1995 range from a low of five Bcf 
(D.W. Ross) to a high of 40 Bcf (Westcoast) and Canadian 
Resourcecon Limited (Canadian Resourcecon). 


In the residential/commercial sector, forecasts vary 
widely from 146 Bcf (Foothills Pipe Lines Ltd. 
(Foothills)) to 298 Bcf (CPA). 


With regard to pricing, the B.C. Energy Commission 
stated that natural gas prices, due to the pricing policy of 
the provincial government, would not reach Btu equiva- 
lence with oil in the residential sector. 


(ii) Views of the Board 


The Board is of the opinion that service to Vancouver 
Island is unlikely to commence before 1981. It has 
therefore included in the forecast of gas requirements 
similar to that forecast by TransCanada Pipelines Limited 


(TransCanada) and Canadian Resourcecon, adjusted for 
the time lag in the commencement of service. 


The Board assumes that gas in British Columbia will 
be priced at equivalence with oil after a phase-in period of 
three years, with one exception. It is anticipated that gas 
prices at the burner tip to residential customers will be set 
below the price of fuel oil due to the policy of the B.C. 
Government. The Board’s forecast assumes an increasing 
market share for gas in all sectors during the phase-in 
period with a continuance of penetration in the residen- 
tial sector throughout the forecast period. Industrial 
demand for gas is expected to grow at a slower rate in the 
latter half of the forecast period due to the greater use of 
coal and fuel oil as a result of higher gas prices and of the 
mature stage of development of that province’s forest 
resources. 


It appears that the B.C. gas requirement for thermal 
electric generation could be of the order of 23 to 25 Bcf 
in the period 1976 to 1985 and increase to about 35 Bcf 
by 1995. However, if gas were available in the winter as 
well as the summer months, then the Canadian Resource- 
con forecast of about 31 Bcf in 1976 increasing to approx- 
imately 40 Bcf by 1995, would be reasonable. 


The demand for natural gas in B.C. for each sector is 
set Out in detail in Tables 6 and 7. 


ALBERTA 
(i) Views of Submittors 


The projections, in general, reflect the existing high 
penetration of the market by natural gas, which precludes 
further large increases in sales volumes at the expense of 
other fuels, The main divergence in opinion is, therefore, 
with regard to the future growth of the market resulting 
from the accelerated industrial development program in 
Alberta. 


In addition to the degree and speed of industrial de- 
velopment and the resulting population growth in general, 
a particular area of uncertainty is the future natural gas 
requirement for oil sands plants. This is illustrated by the 
greater variation in the industrial forecasts as compared 
with the residential/commercial forecasts. In the other 
industrial sector, forecasts for 1995 vary from 97 Bcf 
forecast by D.W. Ross to 297 Bcf (adjusted for petro- 
chemical demand) forecast by Foothills. In the residential/ 
commercial sector, on the other hand, the range is from 
229 Bcf (TransCanada) to 398 Bcf (D.W. Ross). 


Variations in natural gas requirements for thermal 
generation were due to differences in the forecast assump- 
tions used. Some submittors predicted a continuing use of 
gas due to future additions of gas-fired peaking capacity, 
while others felt that gas demand would be reduced 
because it would no longer be used for base load thermal 
generation but for peaking purposes only. Still others 
assumed that gas would be drastically curtailled by 1980 
and used only for flame stabilization purposes. The 
forecast of natural gas requirements for thermal generation 
varied from five Bcf forecast by Shell to 88 Bcf forecast by 
‘Canadian Arctic Gas Study Limited (CAGSL) and Trans- 
Canada. 


Most of the submittors expressed the opinion that the 
most appropriate price assumption for Alberta is that 
natural gas will remain priced lower than oil on a Btu 
equivalent basis. 


(ii) Views of the Board 


The Board expects that natural gas in the residential 
and commercial sectors will be priced lower than oil due 
to the expected continuation of the Alberta rebate pro- 
gram for customers using less than one Bcf of gas per year. 
Natural gas will be priced lower than oil in the industrial 
sector due to the assumption of equal prices on a Btu 
equivalent basis applying in Toronto, and the fact that 
transportation costs of oil are lower than those of gas. 


Despite the favourable pricing conditions, growth in 
the residential and commercial sectors is lower than in 
other provinces because of the currently high market pe- 
netration of gas. Growth in demand in the industrial 
sector (excluding petrochemical demand) is expected to 
be above the national average due to the greater than 
average growth in industrial activity in the province asa 
result of petrochemical and oil sands activity. 


Natural gas requirements for oil sands plants have 
been forecast to rise to 22 Bcf by 1979. The Board ex- 
pects that this requirement will be reduced to zero by 
1986 as it is the Board’s view that all oil sands plants will 
be using petroleum coke produced as a by-product of the 
oil extraction process by that time. 


The review of all pertinent information for gas re- 
quirements for thermal generation for Alberta indicates 
that the estimates prepared by the Alberta Energy Con- 
servation Board, (Alberta Board) and referred to by 
several submittors are reasonable, These estimates indicate 
a gas requirement of 56 Bcf in 1976 growing to 87 Bef by 
1995. 


The Board's forecast of gas requirement for each 
sector is shown in detail in Table 8, 


View of Edmonton 


SASKATCHEWAN 
(i) Views of Submittors 


The two basic factors having a major influence on 
natural gas requirements in Saskatchewan are population 
and the potash industry. 


The main uncertainty with regard to population is 
whether the declining trend in population, due to emigra- 
tion, can be expected to continue during the forecast 
period, to reverse, or, after a period of continuing decline, 
to stabilize. In spite of this uncertainty, there is little va- 
riation in the forecasts of natural gas requirements in the 
residential/commercial sector in 1995. With one excep- 
tion, all forecasts lie between the extremes of the 52 Bcf 
forecast by BP and the 66 Bcf forecast by TransCanada. 
The exception is Shell's forecast of 91 Bcf, which results 
from the assumption of a relatively high growth rate in the 
residential sector. 


Some of the submittors have given specific considera- 
tion to the potash industry since Saskatchewan accounted 
for approximately 21 percent of total world production 
of potash in 1973. Others did not separately analyse the 
potash industry, but forecast only the total industrial 
natural gas requirement. CPA submitted the lowest fore- 
cast for industrial demand, 65 Bcf, while the TransCanada 
forecast was the highest at 151 Bcf in 1995, 


With respect to natural gas requirements for thermal 
generation, some forecasts showed a constant or slightly 
increasing use of gas based on the absence of supply 
constraints for natural gas as well as the use of gas to 
balance the energy requirements of the integrated hydro 
system under average river flow conditions, Other sub- 
mittors forecast gas reductions due to supply constraints 
and the increased use of coal-fired generation to balance 
the system energy requirements. By 1995 the forecasts 
varied from a low estimate of 5 Bcf by D.W. Ross and 
TransCanada to a high estimate of about 25 Bcf expected 
by CPA and Shell. 


(ii) Views of the Board 


Estimates of residential and commercial demand fore- 
cast by all submittors (except Shell) using different 
methods were essentially the same. The Board has adopted 
the growth rates forecast by the Saskatchewan Power 
Corporation as being representative. Growth in these 
sectors is expected to be modest reflecting a stable popu- 
lation and the present high market share held by gas. 


The Board expects a rapid expansion in potash output 
in Saskatchewan and agrees generally with the estimates 
of gas required for processing potash provided by those 
submittors who took specific account of this factor, The 
Board expects that by 1995 gas used for potash produc- 
tion will account for more than one half of the total 
industrial demand, 


The Board expects that gas used for thermal genera- 


tion will be 15 Bcf throughout the forecast period if no 
supply constraints are assumed. 


The Board's forecast of gas requirements for each 
sector is shown in detail in Table 9. | 


MANITOBA 
(i) Views of Submittors 


Natural gas service in Manitoba has historically been 
limited to those southern areas of the province adjacent to | 
the TransCanada system. The bulk of natural gas end-use 
sales in the province are made by Greater Winnipeg Gas 
Company (Greater Winnipeg Gas) to customers in and 
around Winnipeg. 


Forecasts of total gas requirements in the province in 
1995 (based on the Board's price assumption (b)), ranged 
from a low of 96 Bcf (BP) to a high of 208 Bcf (Shell). 
The latter forecast is 59 Bcf higher than any other fore- 
cast, primarily by virtue of the fact that Shell’s residential/ 
commercial forecast exceeds all others by at least 100 Bcf. 
Although there was a wide range of estimates for the 
residential/commercial sector in Manitoba, most of the 
submittors’ estimates centered around 72 Bcf. In the 
industrial sector, forecasts varied from 27 Bcf (D.W. Ross) 
to 70 Bcf (CPA) in 1995, 


Natural gas requirement for thermal generation in 
1995 was forecast to be less than one Bcf by all submittors 
other than CPA, which forecast a requirement of seven Bcf 
in that year. 


Greater Winnipeg Gas submitted a forecast to 1995 
for its franchise area only. Since approximately 75 percent 
of net sales of natural gas in Manitoba in 1973 were made 
in this franchise area, it is of value to note Greater 
Winnipeg’s forecast consumption in the residential/ com- 
mercial market of 59 Bcf and in the industrial market of 
22 Bcf, for a total requirement of 81 Bcf in its franchise 
area. 


(ii) Views of the Board 


In the residential/commercial sector the Board 
adopted the rate of growth implicit in the TransCanada 
potential demand case as being representative of the 
results obtained by the majority of submittors. 


The Board found a substantial deviation in the various 


submittors’ views of demand in the industrial sector. In 
consequence, the Board has adopted a simplified approach 
which relates the growth in industrial demand to the 
potential real GNP growth for Canada. 


The Board expects that the gas requirements for 
thermal generation in the period 1975-1995 will be in the 
order of one Bcf per year. In addition, if large summer sur- 
pluses should occur in the future, it can be expected that 
gas requirements could increase to three or four Bcf per 
year. 


The low growth rate in the Board’s forecast in total 
net sales, relative to some other provinces, appears 
reasonable in the light of expected low growth in popula- 
tion combined with increasing penetration of electric 
heating in the residential sector as fossil fuel prices move 
upward. 


The Board’s forecast of gas requirements for each 
sector is shown in detail in Table 10. 


ONTARIO 
(i) Views of Submittors 


In 1973, approximately 50 percent of net sales of 
natural gas in Canada occurred in Ontario, making this 
province a critical factor in any forecast of future re- 
quirements. 


Forecasts of net sales in Ontario in 1995 vary from 
1,369 Bcf (GAGSL) to 2,141 Bcf (Shell). These variations 
are a result of different perceptions as to the effects of 
higher gas prices on demand, and uncertainty as to the 
prices to end-users of competing fuels and electricity 
which will result from Btu price equivalence with crude 
oil. 


In the residential/commercial sector, forecasts for 
1995 range from a low of 472 Bcf (Foothills) to a high of 
1,770 Bcf (Shell). The latter forecast is more than double 
that of any other submittor. This results from its as- 
sumption that the convenience and cleanliness of burning 
gas together with lower associated capital costs will result 
in it being the preferred fuel. 


Shell submitted two forecasts in which the relative 
gas/oil prices are the same but the absolute price levels of 
the fuels differ. In Shell’s Scenario (c), gas and oil prices 
are assumed to be equal but priced considerably higher 
than present levels. It assumes that conservation and a 
greater use of electricity will reduce the demand for gas in 
the residential/commercial sector from 1,770 Bcf in 1995 
to 1,027 Bcf when commercial. The D.W. Ross study on 
behalf of the Ontario Government and three Ontario gas 
distributors forecasts a requirement in these two sectors 
ranging in 1995 from 328 Bcf to 773 Bcf depending on 
electricity prices. 


In the industrial sector, forecasts range from a low of 
325 Bcf in 1995 submitted by Shell to a high of 992 Bcf 
submitted by CPA. The D.W. Ross study presents a range 
of 512 to 626 Bcf. The relatively low forecast by Shell 
reflects that submittor’s view that under crude oil and gas 
Btu price equivalence, heavy fuel oil would be priced 
below the price of gas sold to industrial users. Under such 
pricing conditions, oil would capture most of the incre- 
mental growth in the industrial market. |mperial Oil 
Limited (Imperial Oil), on the other hand, submitted that 
under crude oil and gas Btu price equivalence, gas would 
be priced substantially lower than heavy fuel oil, and thus 
gas would capture a greater share of the market. 


Natural gas requirements for thermal generation were: 
forecast by some submittors to remain relatively constant 
at 40 to 50 Bcf based on a continuation of the present gas 
sales contract, the maintenance of the present air quality 
regulations, and Ontario Hydro’s need for fuel diversity 
for reasons of security of supply. If air quality regulations 
are made more stringent, the requirement could increase 
to 100 Bcf per year. D.W. Ross however, argued that gas 
use would taper off from 45 Bcf to 10 Bcf by 1995 due 
to the retirement of the gas fired units at the Hearn plant. 
Others (Gulf and Shell) estimated that gas would be com- 
pleted phased out due to gas price increases as well as gas 
supply constraints. By 1995 the forecasts of gas require- 
ments for thermal generation ranged from zero to 100 Bcf. 


(ii) Views of the Board 


The Board found a considerable divergence of opinion 
with regard to the demand for gas in Ontario. The uncer- 
tainties of the forecast are underscored by the large varia- 
tion in the demand under the same gas/oil price ratios, but 
different price levels, submitted by Shell. In addition there 
is considerable divergence of opinion within the industry 


Night view of Montreal 


as to the price relationsnips between oil and gas at the 
burner tip which will result from crude oil and gas equl- 
valency on a Btu basis. 


The Board's forecast of potential demand assumes 
that gas will increase its penetration of all markets at the 
expense of oil until gas is priced at the Btu equivalent of 
crude oil. After that time the burner tip prices are assu- 
med to result in slightly higher market shares for gas in 
relation to the incremental demand for fossil fuels in the 
residential and commercial markets. Under these condi- 
tions the Board expects a residential/commercial demand 
of 627 Bcf by 1995 and an industrial demand (excluding 
petrochemicals) of 889 Bcf. 


If a shortfall of oil occurs in the mid-1980’s, and gas 
supplies are available, then the demand in all sectors could 
be considerably in excess of all the forecasts submitted to 
the Board, 


After examination of all the relevant evidence related 
to Ontario Hydro requirements for gas, it appears that the 
Ontario Hydro forecast of potential demand of 115 Bcf 
from 1978 to 1981 declining to 95 Bcf by 1995 is reason- 
able, 


The Board's forecast of Ontario's requirements by 
sector is presented in detail in Table 11. 


f) 


QUEBEC 
(i) Views of Submittors 


Natural gas distribution in Quebec is limited, at the 
present time, to Montreal and environs, the City of Hull 
and the Rouyn-Noranda area. Forecasts of future natural 
gas requirements in Quebec are dependent on the assump- 
tions made concerning the expansion of the present dis- 
tribution system into other areas of the province. As a 
result of the varying assumptions made in this regard, the 
forecasts of residential/commercial and industrial re- 
quirements submitted exhibit a greater variance than 
might otherwise have been expected. 


D.W. Ross, for example, assumes no expansion 
beyond existing markets. On the other hand, the Quebec 
Government, as a specific policy objective, wants natural 
gas to significantly increase its share of total energy con- 
sumption from five percent in 1973 to about 20 percent 
by 1995 in order to provide a more balanced energy struc- 
ture, The requirement forecast for 1995 by the Québec 
Government is less than half of the forecast by the CPA 
which made an assumption similar to that of the Québec 
Government. Gaz Métropolitain and the Government of 
Québec differed somewhat as to the expected timetable 
for expansion of the existing service area. The Govern- 
ment of Québec submission forecast expansion to 
Bécancour in 1975 and to Québec City in 1978 while Gaz 
Métropolitain showed service to the two areas com- 
mencing one year later. 


The Government of Québec and Gaz Métropolitain 
forecasts differed substantially under the Board’s price 
assumption (b). Gaz Métropolitain stated that a 15 
percent price margin in favour of natural gas would be ne- 
cessary for significant expansion while the Government of 
Ouébec submissions indicated a substantial market for gas 
under price assuption (b), especially in the industrial 
markets, An extensive survey of potential customers for 
gas presented in a supplementary submission by the 
Government of Québec indicated a greater potential for 
pes than that presented in the original Ouébec submission, 


Forecasts of natural gas requirements in 1995 under 
price assumption (b) in the residential/commercial sector 
ranged from 80 Bcf submitted by Gaz Métropolitain to 
396 Bcf submitted by CPA. The industrial requirements 
forecast varied from a low of 94 Bcf submitted by Shell 
to a high of 561 Bcf submitted by CPA. The Government 
of Québec forecast a demand of 185 Bcf in the residential/ 
commercial sector and 253 Bcf in the industrial sector in 
1995. 


None of the submissions forecast a natural gas 
requirement for thermal generation in the province. 


(ii) Views of the Board 


The Board has adopted the views of the Québec 
Government on expansion of the market area as to the 
sequence of towns to be served, but considers that the 
expansion is likely to be lagged by two years. The Board's 
forecast assumes gas service to Bécancour in 1977 and that 
gas would reach Québec City in 1981. 


The Board considers that total! sales will be 402 Bcf 
by 1995 compared with the 1974 level of 80 Bcf. Most of 
the growth is expected to occur in the industrial sector. 


The Board's forecast of Québec’s requirements by 
sector is presented in detail in Table 12. 


NATURAL GAS REQUIREMENTS FOR PET ROCHE- 
MICAL PRODUCTION 


It has become increasingly evident that natural gas 
will be called upon in the future to play a more important 
role in the production of petrochemicals in Canada. The 
Board decided, therefore, under item | (iii) of its Notice 
of Hearing, to ask interested parties to file submissions 
regarding reasonably foreseeable requirements of natural 
gas for the years 1973-1995 inclusive, for the production 
of ethylene through ethane extraction and for the produc- 
tion of ammonia, methanol and “other chemicals’’. 


(i) Views of Submittors 


Out of a total of sixty-two submissions, only twenty- 
three discussed or provided estimates of natural gas re- 
quirements for petrochemical production. The depth of 
coverage varies widely. The majority believes that most of 
the additional petrochemical production capacity in the 
future will be located in Alberta. 


Five submittors gave estimates of natural gas require- 
ments for petrochemical production in Canada as a whole. 
Only one of these five submittors explicitly included both 
feedstock and fuel requirements while only two sub- 
mittors offered estimates for the category ‘other chemical 
feedstock’. Furthermore, some of those who provided 
estimates of total petrochemical requirements did not give 
separate estimates for the various petrochemicals, namely, 
ethylene, ammonia and methanol, and only one submitted 
an estimate of the outputs. The main estimates have been 
summarized in Table 4, 


Generally the submittors were of the view that even 
first stage upgrading of resources was beneficial to Canada, 
that such upgrading was essential and that it would lead to 
further upgrading with substantial additional benefits to 
Canadians. However, no hard data was entered as evidence 
to support these arguments. With few exceptions the sub- 
mittors thought that feestock prices were not an important 
determinant in the decision to set up new petrochemical 
capacity, although some anticipate possible adverse com- 
petition in the 1980's in domestic and foreign markets 
from OPEC producers having access to lower feedstock 
costs. They therefore requested that Canadian feedstock 
gas prices be no higher than the rolled-in price in the 
United States. The other submittors, however, were of the 
view that it would not be in the Canadian public interest 
to subsidize the cost of feedstock gas. 


Submittors were also not certain about the future 
posture of the United States Government with regard to 
trade and tariff barriers. However, the existence of a 
market in the United States, due to a shortage of feed- 
stocks and the expense of those feedstocks, is considered 
to be the major impetus for the installation of additional 
petrochemical capacity in Canada. It is also generally 
recognized that the establishment of these wor!d-scale 
petrochemical plants is predicated on exports being per- 
mitted for some years until the size of the Canadian 
market matches the capacity of the Canadian petrochem!- 
cal industry. In addition to the availability of the export 


10 
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market, the assured supplies of feedstocks in Alberta, 
coupled with the desire of the Government of Alberta to 
foster the development of a petrochemical industry within 
the province, seemed to be the primary reasons for the 
current consideration of a large number of projects within 
the province. The fact that Alberta is the preferred !oca- 
tion for petrochemical production necessarily limits the 
choice of feedstock to natural gas in the near term, since 
Alberta cannot as yet provide a ready market for co- 
products if naphtha is used as feedstock. This is particular- 
ly so in the case of ethylene. 


(ii) Views of the Board 


The Board concurs with the general view that Canada 
should encourage maximum upgrading of its resources 
provided that plants being set up are based on sound eco- 
nomics so that they could compete internationally and 
the newly added capacity does not result in serious over- 
production relative to domestic consumption. 


The problem of how much capacity is optimal at any 
one time is uncertain. This includes the possible use of 
new technology (the use of synthetic gas as feedstock), the 


of OPEC competition in the 1980's arising from lower 
feedstock costs cannot be safely disregarded. 

Moreover a tight gas deliverability situation is likely 
to prevail in Canada in the near and medium term, a 
period when major new petrochemical plants are planned 
to go on stream. In view of all this the Board ts of the 
Opinion that it would be in the public interest of Canada 
to adopt a cautious approach in considering future petro- 
chemical capacity. 


The most probable forecast of reasonably foreseeable 
natural gas requirements for petrochemical production 
arrived at by the Board is shown in Table 5. This forecast 
is based, among other things, on the assumption that addi- 
tions to existing Canadian petrochemical capacity will 
take place in the manner shown below. 

The Board staff carried out an analysis of the interac- 
tions of different demand and supply scenarios under 
varying sets of assumptions. The results of this analysis are 
illustrated in Figures 3, 4, 5, 6 and 7. In these figures 
estimates of future domestic requirements for various 
petrochemicals are provided within boundaries of high and 
low possibilities to reflect the difficulty at this stage of 


attitude of the United States towards trade and tariff 
barriers and the cyclical nature of petrochemical demand 


deriving precise estimates. Current plans to expand am- 
monia capacity are a special concern to the Board since 
in North America. There is also insufficient knowledge of the evidence seems to indicate that the construction of 
how much gas there is in the frontier areas of Canada, five world-scale ammonia plants in Canada will result in 
when it could be connected to the markets and the cost of plants being build almost exclusively to serve the export 
market. The Board recognizes that reasonable prospects 


for petrochemical export can be entertained in the near 


such gas when landed in the market place. Furthermore, 
in contemplating new capacity the longer-run implication 


ADDITIONAL GAS-BASED PETROCHEMICAL CAPACITY 
(all in Alberta) 


Year of 
Implementation 


Plant Capacity Total Added Capacity 
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NEB FORECAST OF TOTAL NATURAL GAS REQUIREMENTS 
FOR PRODUCTION AND DISPOSITION OF ETHYLENE, FOR 
CANADA, 

1975-1995 (HUNDRED MILLION POUNDS) 


and medium term. It urges caution however, in expanding 
ammonia capacity since the realization of current plans 
would be tantamount to a significant increase over 
existing gas export levels. 
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Figure 4 

_ NEB FORECAST OF TOTAL NATURAL GAS REQUIREMENTS 
_ FOR PRODUCTION AND DISPOSITION OF AMMONIA, FOR 

_ CANADA, 


] 


— 1975-1995 (LOW CASE) 


The Board expects that the construction of the gas- 
based ammonia plants will not proceed as rapidly as the 
Alberta Board predicts in its Report 74-W, “Appendix 2, 
Alberta Requirements of Energy and Energy Resources, 
1975 — 2004"’, dated March, 1975. The Board has forecast 
an additiona! three gas-based world scale ammonia plants 
in Alberta by 1978 and a further two plants by 1990. The 
Alberta Board has forecast six additional plants by 1978, 
with no further gas-based plants thereafter. 


The Board projects that the total natural gas require- 
ments for feedstocks and fuel for the production of 
ethylene, ammonia, methanol and other chemicals in 
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Figure 5 

NEB FORECAST OF TOTAL NATURAL GAS REQUIREMENTS 
FOR PRODUCTION AND DISPOSITION OF AMMONIA, FOR 
CANADA, 

1975-1995 (HIGH CASE} 


Canada will increase from 76.3 Bcf to 287.6 Bcf in 1995. 
Except for a modest-increase from 24 Bcf in 1974 to 28 
Bcf in 1995 for the Province of Ontario, the rest of the 


increase in requirements is expected to take place in 
Alberta, 


SUMMARY AND FORECAST OF NATURAL GAS DEMAND 
IN CANADA 


Forecasting the demand for a commodity over a twenty 
year period is always a hazardous task. Moreover, the prices of 
all forms of energy are undergoing substantial changes, relative 
prices of various fuels at the burner-tip are changing, and the 
extent to which new conservation programs will reduce energy 
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Figure 6 

NEB FORECAST OF TOTAL NATURAL GAS REQUIREMENTS 
FOR PRODUCTION AND DISPOSITION OF METHANOL, FOR 
CANADA, 

1975-1995 (LOW CASE) 


consumption is uncertain. These factors make the task espe- 
cially difficult. The relationships between energy demand, 
Gross National Product, prices, and population that have been 
observed and calculated during a period of lower and stable 
energy prices may change drastically in the future. The lack of 
historical data and experience in forecasting demand under 
such rapidly changing conditions is reflected in the wide varia- 
tion in the demand forecasts submitted to the Board. 

In the light of this uncertainty, the Board has prepared 
three forecasts of demand: high, medium and low. All three 
forecasts are based upon price assumption (b) of the Board’s 
Notice of Hearing; that is, Btu price equivalence between oil 
and gas. The three forecasts are based on different expecta- 
tions as to the extent that higher energy prices will affect 
economic activity, and different assumptions as to how great 
the effort to conserve energy will be. The assumptions as to 
the elasticity of total energy demand with respect to higher 
energy prices and the elasticity of the demand for gas with 
respect to the prices of gas and other fuels are necessarily a 
matter of judgment since a precise quantitative estimate cannot 
be reliably calculated at this time. 


The three forecasts of demand are based on the expecta- 
tion that the price of natural gas at the Toronto city gate will 
be phased into equivalence with crude oil on a Btu basis over 
a period of three years. Natural gas in Northern Ontario and 
the Prairie Provinces is expected to be priced lower than oil 
because of the higher costs of transporting natural gas compa- 
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Figure 7 

NEB FORECAST OF TOTAL NATURAL GAS REQUIREMENTS 
FOR PRODUCTION AND DISPOSITION OF METHANOL, FOR 
CANADA, 

1975-1995 (HIGH CASE) 


red with crude oil. Equivalence of gas and crude oil prices on 

a Btu basis has also been assumed for commercial and indus- 
trial use In British Columbia. However, natural gas prices at the 
burner-tip are expected to remain substantially below oil 
prices in the residential sector in British Columbia and in the 
residential and commercial sectors in Alberta as a result of 
provincial government policies. 


The high forecast (Scenario |) assumes that higher energy 
prices will have little effect on economic activity and only a 
slight effect on total energy demand. Gross National Product 
is forecast to grow at five percent between 1977 and 1990. In 
this scenario the market share of gas is expected to increase 
to 1980 and remain relatively stable thereafter. The develop- 
ment of nuclear power and the greater use of coal in the indus- 
trial and thermal electric sectors, combined with the constant 
market share for gas, imply that the market share of oil will 
decline significantly throughout the forecast period. The 
average annual growth in natural gas sales resulting from these 
assumptions is 6.5 percent, producing an expected level of 
sales of 4,952 Bcf in 1995 compared with 1,229 Bcf in 1973. 


In the medium forecast (Scenario Il), higher energy prices 
are assumed to reduce economic activity and to induce conser- 
vation efforts. The growth in real GNP after 1980 is forecast to 
be 4.5 percent per annum in this scenario. The market share 
of gas is expected to increase to 1980 and then gradually fall 
off from this level, reflecting the greater use of coal and nuclear 
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power in the latter part of the forecast period. A sector by 
sector, province by province forecast for Scenario || is shown 
in Tables 6 to 12. The growth in natural gas sales in this case 
averages 8.5 percent a year over the period 1974 to 1980 and 
3.5 percent between 1980 and 1995 resulting in an average 
annual growth rate for the entire forecast period of 4.9 
percent, and a level of sales at the end of the forecast period 
of 3,634 Bcf. 


Scenario III illustrates the effect on gas sales if stringent 
conservation measures are adopted. It assumes that increased 
energy prices will reduce GNP growth to 4.5 percent a year 


Figure 8 

NEB FORECAST OF NATURAL GAS NET SALES, CANADA, 
1966-1995 (PRICE ASSUMPTION 8) 

(Table 1) 
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after 1980. The combination of low economic growth and 
severe conservation measures results in a growth in gas sales of 
3.0 percent a year in the period 1980 to 1995, with a level of 
sales of 3,293 Bcf in the final year of the forecast period. 


The projected net sales for gas under the three scenarios is 
shown in Figure 8 and Table 1. The forecasts of compressor 
fuel requirements, transmission losses, and reprocessing 
shrinkage under Scenario || are shown in Table 3. 


The total residential, commercial, industrial, petrochemi- 
cal and thermal generation demand by province for the period 
1973-1995 for Scenario II is summarized in the following 
table. A forecast of potential demand in the Atlantic provinces 
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TOTAL NET SALES OF NATURAL GAS 1973-1995 SCENARIO II 
(Medium Case) 
(Bcf) 


British Columbia 


Alberta 795 
Saskatchewan 200 
Manitoba 120 
Ontario 1,639 
Quebec 402 


CANADA 


April, 1975 


1639 BCF 


1973 


795 BCF 


478 BCF 
402 BCF 


200 BCF 


120 BCF 


BRITISH COLUMBIA ALBERTA SASKATCHEWAN MANITOBA ONTARIO QUEBEC 
Figure 9 
NEB FORECAST OF NET SALES OF NATURAL GAS BY 
PROVINCE 


1973-1995 (SCENARIO 11) 
(Table 6,8,9, 10, 11, 12) 


has been excluded from this report as the demand in this area The Canadian requirements for natural gas by sector are 
will depend on the availability of gas from new East Coast shown in Figure 10, 


The growth in demand by province between 1973 and 


1995 is depicted graphically in Figure 9, 


The total Canadian requirements by end-use sector are 
mmarized in the following table. 
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NEB FORECAST OF DOMESTIC REQUIREMENTS FOR NATURAL 
GAS BY SECTOR, CANADA 

1973-1995 (SCENARIO II, MEDIUM CASE) 

(Table 2) 
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TOTAL CANADIAN REQUIREMENTS FOR NATURAL GAS SCENARIO II 


(Medium Case) 
(Bcf) 


1975 1980 1985 1990 


Residential 470 
Commercial 549 
Petrochemical 249 
Other Industrial 1,136 
Thermal Generation 219 
Total Net Sales 2023 
Fuel & Losses for Domestic Use 298 
Reprocessing Shrinkage 126 
Total Domestic Demand 6.047 


The Scenario || forecast implies a shift in gas demand for 
the various end-use sectors. Residential and thermal power 
demand are expected to take a small share of the total demand 
for natural gas while increases are foreseen for the commercial 
petrochemical and other industrial demand sectors. This ts 
illustrated in Figure 11. 


It should be noted that these forecasts of demand under 
the three different scenarios are forecasts of potential demand; 
that is, no constraints on the supply of natural gas were as- 
sumed, 
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NEB FORECAST OF NATURAL GAS SALES BY END-USE SECTOR 
1973 and 1995 (SCENARIO I!) 

(Table 2) 
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NEB FORECAST OF NATURAL GAS NET SALES IN CANADA 
1973-1995 
Price Assumption B 
(Bcf at 1000 Btu/cf) 


Total Net Sales 


Hel Scenario | Scenario II. Scenario III 
(High Case) (Medium Case) (Low Case) 
1973 4229 
74 1329 
Tee 1483 
76 — 1583 
7/ IN AGYE 
78 1902 
79 1997 
80 2120 
81 2183 
32 2248 
83 PES) US: 
84 2384 
85 ZA 
86 2528 
8 2603 
88 2681 
Sse) 2761 
90 2843 
91 2928 
92 3015 
93 3105 
94 3198 
95 3293 
NOTE: Excludes fuel, losses and reprocessing shrinkage April, 1975 ; | 
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TABLE 


NEB FORECAST OF CANADIAN NATURAL 
GAS REQUIREMENTS 1973-1995 


Scénario |! (Medium Case) 
(Bcf at 1000 Btu/cf) 


Fuel & Losses 


Fuel for 

For Domestic Use Reprocessing Total Exports 

Year Shrinkage Requirement In Canada 
1973 1229 | 46 
74 1329 ; 44 
75 1483 48 
76 1599 | A8 
ras 1762 2 47 
73 1936 47 
79 2041 47 
80 ALES 45 
81 2235 43 
82 2359 42 
83 DAS? 3 41 
84 2518 4 
85 2623 41 
86 2687 39 
37 2781 35 
88 2877 24 
. 89 2973 ) oa 
90 3090 5 11 
91 3191 / 
92 3299 S) 
93 3406 2 
94 Bowe 1 
95 3634 1 

April, 1975 
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TABLE 6 


2 NEB FORECAST (Oi ae 
DEMAND FOR NATURAL GAS, BRITISH COLUMBIA, 1973- 1995 


Scenario 11 (Medium Case) 


(Bcf) 
Thermal Total 
Other ' Electric — Net 
Residential Commercial Petrochemical Industrial Generation Sales 
Dee ASOT 
PES 137.9 
30.0 OHA ef ea aie, 
30.0 186.1 
30.0 198.2 
30.0 208.2 
30.0 219.9 
30.0 231.4 
30.0 267.0 
30.0 aU 279.1 
30.0 291.7 
30.0 304.2 
30.0 
30.0 
30.0 
ph 30.0 
Bh 35.0 
BoiOs 
40.0 
40.0 
A0.0 
40.0 
NOTE: Includes Vancouver Island 3 April, 1975 
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NEB FORECAST OF 
DEMAND FOR NATURAL GAS, VANCOUVER ISLAND, 1973-1995 
Scenario || (Medium Case) 
(Bcf) 


Thermal 
Electric 


a 


Other 


Residential Commercial Petrochemical Industrial Generation 


NEB FORECAST OF 
DEMAND FOR NATURAL GAS, ALBERTA, 1973-1995 


~ Scenario Il (Medium Case) 
(Bcf) - 


Thermal 
Electric 
Generation 


Other 
Industrial 


Residential Commercial Petrochemical 


TABLE 8 


28.1.0 
307.7 
328.0 


eislanes 
433.7 
464.0 
492.9 
546.7 


BoA 
574.8 
539,2 
604.2 
634.8 


625.8 
640.9 
656.7 
673.1 
701.6 


PINS 
734.6 
752.4 
TIA 
794.6 


April ore 


Year 


NEB FORECAST OF 
DEMAND FOR NATURAL GAS, SASKATCHEWAN, 1973-1995 


Scenario 1! (Medium Case) 
(Bcf) 


Thermal 
Electric 
Generation 


Other 
Industrial 


Residential Commercial Petrochemical 


April Vo AGF 


. 
1 
. 
j 
. 


Wy 


TABLE 10 


iy NEB FORECAST OF 

DEMAND FOR NATURAL GAS, MANITOBA, 1973-1995 
Scenario || (Medium Case) 

(Bcf) 


Total 
Net 
Sales 


Thermal 
Electric 
Generation 


Other 
Industrial 


Residential Commercial Petrochemical 


62.4 
66.7 
68.7 


70.6 
72.8 
His Pa 
77.6 
80.1 


82.2 
84.4 
86.8 
89.1 
OG 


94.1 
96.7 
99.4 
102.1 
104.9 


107.8 
110.8 
113.7 
116.8 
120.1 


April, 1975 


28 


22 


Pad 


NEB FORECAST OF 

DEMAND FOR NATURAL GAS, ONTARIO, 1973-1995 
Scenario !! (Medium Case) 

(Bcf) 


Thermal 
Electric 
Generation 


Other 
Industrial 


Residential Commercial Petrochemical 


OSes 


74 125.0 
75 135.0 
76 145.8 
77 156.0 
78 163.8 
79 168.7 
80 173.8 
81 SI 
82 180.8 
83 184.4 
84 188.1 
85 191.9 
86 195.7 
87 199.6 
88 203.6 
89 Oe 
90 DAO 
91 216.1 
92 220.4 
93 224.8 
94 229.3 
95 233.9 


April, 19761 


TABLE 12 


~NEB FORECAST OF 
DEMAND FOR NATURAL GAS, QUEBEC, 1973-1995 
- Scenario I (Medium Case) 
(Bcf) 


Thermal Total 
Electric Net 
Generation Sales 


Other 
Industrial 


Residential Commercial Petrochemical 


64,2 
80.0 
95.0 


106.0 
119.0 
TBO\O 
153.0 
TARO 


198.0 
214.0 
230.0 
246.0 
261.0 


275.0 
289.0 
303.0 
kot WENO) 
331.0 


345.0 
360.0 
374.0 
388.0 
402.0 


April, 1975 
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CANADIAN SUPPLY - 
RESERVES 


Exploratory well being drilled in tundra, west of Inuvik 


INTRODUCTION 


The determination of natural gas reserves is possible 
only through a pool by pool analysis of basic geological 
and engineering data. Since there are some 2,000 indivi- 
dual gas pools in Canada, the assessment of total reserves 
is a task which can be accomplished only by organizations 
with adequate staff to handle the vast quantity of basic 
data involved. It is probably for this reason that submit- 
tors to this Hearing based their reserves estimates to a 
considerable extent on those published by provincial 
governments and by the CPA, and deviated from these 
only for specific pools for which they had undertaken 
calculations of reserves, usually because of ownership 
interest. 


Geological and engineering factors used in the calcula- 
tion of reserves lend themselves to a degree of interpreta- 
tion which is reflected in differences in estimates depend- 
ing on the authority. A realistic appraisal of reserves 
recognizes that such differences are to be expected as a 
result of the element of professional judgment involved. 


The Board notes some criticism directed to it con- 
cerning over-dependence on reserves estimates from 
industry sources, In actual fact, the Board maintains a 
staff of professional engineers and geologists whose 
primary responsibility it is to make independent evalua- 
tions of hydrocarbon reserves on a pool-by-pool basis. 


The Board in this report continues its practice of 
identifying the volume of reserves in Canada estimated to 
be available as ‘established gas reserves”’, 


CONVENTIONAL PRODUCING AREAS 


a) ESTABLISHED RESERVES 
(i) Views of Submittors 


Submissions which include data on reserves came 
largely from operating companies, CPA, and provin- 
cial agencies. In these submissions reserves are vari- 
ously described as proved, established, or simply as 
reserves, so that direct comparison is subject to error. 
Because of the considerable degree of judgment in- 
volved in their determination, however, for practical 
purposes such comparison may be made. 


Estimates submitted of remaining reserves in the 
conventional producing areas as of December 31st, 
1973 vary from 54.7 Tcf, the CPA ‘‘proved” volume, 
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to 65.6 Tcf presented by TransCanada. Six of the 
eight estimates for all areas are between 60.6 Tcf and 


63.3 Tet ~~~ CANADIAN ARCTIC GAS STUDY LIMITED 


——~ CANADIAN PETROLEUM ASSOCIATION 


Most submittors presented remaining reserves FOOTHILLS PIPE LINES LTD. 
—— GULF OIL CANADA LIMITED 


——— IMPERIAL OIL LIMITED (CASE C) 
“—— INDEPENDENT PETROLEUM ASSOCIATION OF CANADA 


estimates only. When this was the case, corresponding 
initial reserves were calculated by adding cumulative 


production to December 31st, 1973, to provide the —— NORTHERN AND CENTRAL GAS CORPORATION LIMITED 
reserves datum for Figure 12 which illustrates growth ———~ SHELL CANADA LIMITED | 
of initial marketable reserves in the conventional pro- TRANSCANADA PIPELINES LIMITED 


ducing areas as forecast by the submittors. Both initial pS RA UAGHE NTS Ren OREN | 


and remaining reserves in the conventional producing HAY CANIS esac RRA 


areas have been standardized by the Board to a base | | | 
of 1000 Btu/cf, to facilitate comparison of estimates. | | 


Submittors’ estimates of remaining reserves in 


So far as could be determined, submittors who 
presented reserves data based on their own calcula- 
tions followed accepted practices and established pro- 


NR ' | 
i 


the conventional producing areas are summarized in fy Hae aR [ | | 
Table 13. For comparison the Board’s established | | 
estimates are also shown, Ree Ne | | | | 
: i | 
(ii) Vie ws o f t he Boar d 1 40 snoaninaoce aly om 7 peewee T sisson ce ere a ret a SORTER ETP ioe a 
Day 
{ 


cedures applicable to reservoir evaluation. 


The Board notes that while reserves estimates 
submitted cover a range of some 20 percent, six of 
the eight estimates for all areas, those between 60.6 
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Tcf and 62.3 Tcf vary considerably less than 10 
percent. A 10 percent range is considered well within 
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acceptable limits since it is due to the judgmental fac- 
tors involved in the science of reserves estimation. The 
professional staff of the Board, in performing inde- 

pendent reserve calculations from basic reservoir data, 


CUMULATIVE RESERVES ADDITIONS —TCF 
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has itself found variations of this magnitude not un- 
common. The Board’s estimate of remaining estab- 
lished reserves, 60.6 Tcf, is based on detailed evalua- 
tion of specific pools containing 70 percent of the 
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reserves in Western Canada together with a more ge- 
neral treatment of other reserves, 


The Board's estimate for British Columbia of 


} 


6.6 Tcf, which is less than that presented by any sub- 


SE ene near ter 


mittor, is based upon a careful evaluation and inter- i 
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pretation of all the evidence available for pools in this i 
province. The Board has reduced its estimate of initial 70 3 
established reserves for the Beaver River field from TAOS ANON OO? a Oeics OA NRO MUM Gon iie Onlin Oi mane 
1,070 Bcf to 430 Bcf, and that for the Clarke Lake YEARS 


: i Figure 12 
field from 2,070 Bcf to 1,050 Bcf, because of revised FORECAST GROWTH OF INITIAL MARKETABLE RESERVE 


predictions of performance. (CONVENTIONAL PRODUCING AREA) 


b) 


(i) 


(ii) 


The Board also has reduced its estimate for the 
Northwest Territories, reflecting a decrease of 310 
Bcf in the reserves ascribed to the Pointed Mountain 
field. 


RESERVES ADDITIONS AND ULTIMATE POTEN- 
TIAL 


Views of the Submittors 


Forecasts of reserves additions for the conven- 
tional producing areas from 1974-1995 were provided 
by several submittors. The volumes forecast range 
from 26.8 Tcf to 66.0 Tcf. Estimates of the ultimate 
reserves potential similarly cover a substantial range 
from 103 Tcf to 178 Tcf. If, however, the CPA high 
forecast of 178 Tcf is eliminated from consideration, 
the range narrows substantially, with an upper limit 
of 139 Tcf. 


In some cases no forecast was included for 
Eastern Canada, but since the reserves in this region 
are small by comparison, totals are not affected si- 
gnificantly. 


The procedures and methodologies employed by 
the various submittors in forecasting reserves addi- 
tions were commonly based on consideration of 
historical finding rates, together with a judgmental 
assessment of the extent to which these rates might 
be different in the future. Play evaluation techniques 
were utilized by some submittors. 


Submittors’ forecasts of reserves additions in the 
conventional producing areas together with the Board 
forecast are shown in Table 14; Table 15 compares 
estimates of ultimate potential. 


Views of the Board 


The wide variation in forecasts submitted illustra- 
tes a considerable diversity of informed opinion as to 
how much gas will be found in the conventional 
producing areas. 


The Board appreciates the very substantial judg- 
mental factor that enters into any forecast of reserves 
additions or ultimate potential. However, it has dif- 
ficulty in accepting future growth trends that differ 
materially from those established in the past, 
although it recognizes that projection of historical 
data may yield excessively conservative results 


because of the decline in rate of discovery in recent 
years. 


The Board's analysis of the exploration maturity 
of the conventional producing areas leads to the con- 
clusion that in all probability considerably more than 
50 percent of the reserves have been discovered, and 
this percentage may be closer to 75 percent. At the 
same time, it can be argued that recent exploration 
experience is not truly representative of ultimate po- 
tential, and discovery rates are capable of consider- 
able improvement. The Alberta and British Columbia 
foothills belt for example has been cited by submit- 
tors as a high potential region where exploration 
activity has been low because historically gas prices 
have not been able to support the high costs of 
Operations. 


The Board considers an ultimate potential of 115 
Tcf reasonable, and has used this volume as the basis 
for its conclusion that some 25 Tcf may be added to 
present reserves within the next two decades. This 
conclusion assumes that some 80 percent of the gas 
remaining to be found will be developed by the end 
of this period. 


It seems evident to the Board that a strong ex- 
ploratory effort in the conventional producing areas ° 
is needed for its predicted additions of 25 Tcf to 
materialize. Indeed these additions are unlikely to 
result unless exploration is accelerated, particularly 
in the higher cost foothills belt and adjacent deep 
plains region of Alberta and British Columbia, For 
this reason, the Board finds highly disturbing the pre- 
sent trend of reduction in exploratory activity. 


Figure 12 illustrates growth of initial marketable 
reserves in the conventional producing areas resulting 
from additions forecasts by submittors and by the 
Board. 


FRONTIER REGIONS 


RESERVES DISCOVERED 


(i) Views of Submittors 


Natural gas has been discovered in significant 
quantities in three separate Frontier regions, the 
Beaufort-Mackenzie Basin, the Arctic Islands, and the 
East Coast Offshore continental shelf. 
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(ii) 


(i) 


Estimates of volumes found are summarized in 
Table 16. Submittors emphasize that because of the 
still largely confidential status of reservoir data at this 
time, their estimates are based to a considerable 
degree on public statements and documentation origi- 
nating from the operators of pools discovered. 


Estimates of reserves discovered in the Beaufort- 
Mackenzie Basin range from 4.0 Tcf to 7.3 Tcf. 


CPA shows in its submission a ‘‘probable’’ reserve 
of 7.5 Tcf. At the Hearing CPA stated that it now 
estimates reserves of 4.0 Tcf proved and 4.8 probable 
for this area. 


Estimates of reserves discovered to date in the 
Arctic Islands range from 8.5 to 12.5 Tcf. 


Panarctic Oils Ltd., (Panarctic) which because of 
its participation in essentially all pools discovered in 
the Arctic Islands can be expected to have the most 
complete information of any submittor, describes its 
estimate of 12 Tcf as including proved, probable, and 
possible volumes. This suggests that reserves have 
been included to which a high confidence factor may 
not be applicable. 


Three submissions carry estimates of reserves 
discovered thus far in East Coast Offshore waters, The 
estimates are nominal, from 0.4 Tcf to 1.0 Tcf. 


Views of the Board 


From evidence submitted, the Board has been 
made well aware of the difficulties involved in asses- 
sing at this time discovered reserves in the Frontier 
areas, It is quite clear that if a realistic current ap- 
praisal is to be made there must be consideration of 
the fact that in most cases inadequate development 
drilling has taken place for delineation of pool geome- 
try. This factor, then, must be determined through 
interpretation of geophysical data. The resulting re- 
serves estimates, while resting to a greater extent on 
interpretative data than estimates in pools delineated 
by drilling, should be regarded as “most likely’’ assess- 
ment at the time of appraisal. 


ANTICIPATED ADDITIONS AND ULTIMATE PO- 
TENT AG 
Views of Submittors 

Submittors emphasized the uncertainty and spec- 


ulative nature of estimates of anticipated additions in 
the Frontier regions, and their ultimate potential. 


(ii) 


This is evidenced by the very substantial differ- 
ences in estimates submitted. Anticipated additions 
range from 26 Tcf to 69 Tcf for the Beaufort- 
Mackenzie Basin, 39 Tcf to 84 Tcf for the Arctic 
Islands, and 3 Tcf to 42 Tcf for the East Coast 
Offshore areas. Submissions with respect to ultimate 
potential aré limited in number; the uncertainties 
involved here are well expressed through the CPA 
high-low-average estimates of 573 Tcf, 193 Tcf and 
370 Tcf respectively, for the Frontier regions in total. 


Tables 17 and 18 show submittors’ forecasts of 
reserves additions and ultimate potential estimates 
respectively, for the Beaufort-Mackenzie Basin, the 
Arctic Islands, and the East Coast Offshore areas, 


Views of the Board 


The Board agrees that the amount of undis- 
covered volumes of gas in the Frontier regions is 
highly speculative at this time. 


While the Board is optimistic that large resources 
of natural gas may in fact exist, it cautions against 
equating these resources with reserves, and assuming 
that they can be made available with little effort 
whenever additional gas is needed. The accumulation 
of hydrocarbons is a relatively rare occurrence In 
nature; their discovery and development is a costly, 
uncertain and frequently frustrating task. 


Although the results of exploration in the 
Frontier regions to date are encouraging, they can 
hardly be rated as spectacular, It is evident that an 
exploratory effort certainly no less vigorous than that 
undertaken by industry in recent years must be 
maintained if reserves additions even approaching the 
lower range of submittors’ predictions are to be 
realized, 


While continuing to be confident that significant 
reserves will be developed, the Board wishes to make 
it clear it will not recognize these reserves as available 
until there is an approved means of moving them to 
market. 


Figures 13, 14, and 15 illustrates growth of initial 
marketable reserves in the Beaufort-Mackenzie Basin, 
Arctic Islands, and East Coast Offshore areds respec- 
tively, resulting from additions forecasts by submit- 
tors. 


CANADIAN ARCTIC GAS STUDY LIMITED 

CANADIAN PETROLEUM ASSOCIATION 

FOOTHILES PIPE LINES LTO. 

GULF OIL CANADA LIMITED 

IMPERIAL OIL LIMITED (CASE C) 

INDEPENDENT PETROLEUM ASSOCIATION OF CANADA 


NORTHERN AND CENTRAL GAS CORPORATION LIMITED 
SHELL CANADA LIMITED 
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Figure 13 
FORECAST GROWTH OF INITIAL MARKETABLE RESERVE OF 
NATURAL GAS (BEAUFORT — MACKENZIE BASIN) 


——~ CANADIAN ARCTIC GAS STUDY LIMITED 

—— CANADIAN PETROLEUM ASSOCIATION 
FOOTHILLS PIPE LINES LTD. 

——— GULF OIL CANADA LIMITED 

—— IMPERIAL OIL LIMITED (CASE C) 


—— NORTHERN AND CENTRAL GAS CORPORATION 
mers SHELL CANADA LIMITED 
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FORECAST GROWTH OF INITIAL RESERVES (ARCTIC ISLANDS) 
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SUPPLY ELASTICITY WITH RESPECT TO PRICE 
(i) Views of Submittors 


Most submittors presented their discussions of 
~~~ CANADIAN PETROLEUM ASSOCIATION supply elasticity with respect to price in qualitative 

FOOTHILLS PIPE LINES LTD. terms, assuming for the purpose of their reserves addi- 
——— GULF OIL CANADA LIMITED tions schedule that economic conditions will prevail 
——— IMPERIAL OIL LIMITED (CASE C) to support Vigorous, Ongoing programs of both ex- 
ploration and development. 


CPA submitted forecasts of reserves additions 
under different pricing assumptions. For the con- 
ventional producing areas, these forecasts are very 
different. Imperial forecast additions from 1974 to 
1995 of 23.9 Tcf under its case (a), continued under- 
pricing. These are predicted to increase only slightly, 
to 25.9 Tcf and 26.8 Tcf respectively under case (b), 
price parity with crude oil, and case (c), commodity 
value. Sherman H. Clark Associates, (Sherman Clark) 
in sharp contrast, predicts minimum additions of 
20.8 Tcf assuming no change in gas price in constant 
dollars, rising to 36.0 Tcf assuming a constant market 
price relative to oil, 51.0 Tcf with a market price 
equivalent to that of oil, and 66.0 Tcf if the price is 
allowed to reach true market value. It should be 
noted that the additions of 58 Tcf shown on Table 
14 for CPA are those forecast by that agency, and are 
independent of the Sherman Clark data. 
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| Imperial anticipates that under continued under- 
pricing, no Frontier reserves would be developed. 
Price equivalence with crude oil would permit devel- 
opment of a part of the reserves believed to be 
available from the Beaufort-Mackenzie Basin, but 
commodity value would be required for full develop- 
ment, and for commercial exploitation of the Arctic 
Islands. 


i $ j : 
i ; | i i 
0 | 
ws Do Ea VPs TU Te (0 Bae ANS FS IA a Ny et ety EE SS EER 
4 1 } 
i 
i 


CUMULATIVE RESERVES ADDITIONS —TCF 


Sherman Clark’s conclusions are very similar. 
Under constant relative prices with crude oil, it is 
most probable the net return to the producer in the 
Frontier areas would be close to zero. Only under 
price equivalence with crude oil, or a price reflecting 
parity value, Could more than very limited develop- 
ment of these areas be anticipated. 
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(ii) Views of the Board 


The Board considers it evident that without a 


0 i ; Rata i , : . A 
4°76 78 80. 82.4. Be RB. 0 gba 4 system which will assure the explorer/producer ade 


YEARS quate funds to pursue a vigorous program of explora- 
Figure 15 tion, reserves additions, both in the conventional 
FORECAST GROWTH OF INITIAL RESERVES (EASTCOAST producing and in the Frontier areas will fall far short 


OFFSHORE) even of the more conservative forecasts. 


Price is not the sole consideration; it must be 
related to other economic factors such as royalty, tax 
schedules, and inflation, all of which affect netback 
to the producer. 


From evidence submitted, explorer/producers 
commonly anticipate a discounted net cash flow rate 
of return after tax of 15 percent to 20 percent. Thus 
any expected return lower than this is likely to divert 
capital to more promising investments. 


There seems to be little doubt that it is extremely 
difficult to forecast quantitatively the effect of price 
on supply. That the expectation of an improved rate 
of return will stimulate exploration is an acceptable 
thesis, but the results of an exploration program are 
always difficult to predict. The almost opposing views 
of Imperial and Sherman Clark with respect to the 
effect of price on reserves additions in the conven- 
tional producing areas illustrate this. 


The Board finds it possible to draw only very 
general conclusions concerning the matter of supply 
elasticity with respect to price. It is virtually certain 
that as prices rise, providing a satisfactory rate of 
return is envisaged by the explorer/producer, a higher 
level of reserves additions will be attained. This will 
occur as the result both of accelerated activity in 
areas already explored to some degree, even those 
approaching maturity of development, and in new 
areas not previously considered economic. The 
relative increase in reserves additions in a given area 
as prices escalate should bear some relationship to the 
area's unrealized potential, so that quite spectacular 
increases may occur in some areas while only minor 
changes may result elsewhere. These conclusions 
underline the importance of a strong level of explora- 
tory effort in the presently under-explored Frontier 
regions to determine at an early date the extent to 
which optimism with respect to their potential is 
justified, 
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ULTIMATE POTENTIAL ESTIMATES 
CONVENTIONAL PRODUCING AREAS 
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TABLE 16 


ESTIMATES OF NATURAL GAS DISCOVERED 
FRONTIER AREAS 
31-12-73 
(Tcf) 
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- Beaufort-Mackenzie Basin 
» Arctic Islands 
East Coast Offshore 


‘ Other Frontier Areas 


mUNOTE: 
te! _ 4 v 
Sy 1) revised estimate 31-12-74; original estimate 7.5 TCF April, 1975 
; 2) this volume also included in additions forecast 
3) 50% of this volume included in additions forecast 
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NATURAL GAS RESERVES ADDITIONS FORECASTS 
FRONTIER AREAS 
1974-1995 
(Tcf) 


Mobil Oil Canada, Ltd.9) 
Northern and Central Gas 
Corporation Limited 
Shell Canada Limited? 8) 


Canadian Arctic Gas 
Foothills Pipe Lines Ltd. 
Gulf Oil Canada Limited 
imperial Oil Limited! 9) 
Independent Petroleum 
Association of Canada 


Study Limited!) 
Canadian Petroleum 


Association 


Beaufort-Mackenzie Basin 
Arctic |slands 
East Coast Offshore 


Other Frontier Areas 


NOTE: 
1) includes volume discovered to date 
2) includes all Territories mainland 
3) case (c) — commodity value 
4) Grand Banks, Scotian Shelf and Gulf of St. Lawrence only 
5) 1975-1995 
6) includes all Territories mainland except the Liard Basin 
7) includes half of volume discovered to date 
8) 1974-1991 
9) includes Hudson Bay 
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_ Beaufort-Mackenzie Basin 


© Arctic Islands 
~ East Coast Offshore 


~ Other Frontier Areas 


Total 


iy 
ii NOTE: 
qi! 1) high-low-average estimates 


ULTIMATE POTENTIAL ESTIMATES 
FRONTIER AREAS 
(Tcf) 


Canadian Petroleum 
Association |) 


Foothills Pipe Lines Ltd. 


110-41-78 


240-86-168 


200-60-110 


23-6-14 


S7S3193-370 


TABLE 18 


Gulf Oil Canada Limited 


65 


100-200 


130 


302-402 


April, 1975 
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Jumping pond gas plant, Alberta 


INTRODUCTION 


Deliverability rather than reserves appears, under 
present circumstances, to be the limiting factor in deter- 
mining whether increasing Canadian requirements and 
export commitments can be met. Deliverability, as defined 
in this report, is the rate at which established reserves can 
be produced in marketable form. 


Recently, the reserves additions attributable to new 
discoveries in the conventional producing areas have de- 
clined, and much development drilling has been in reser- 
voirs with low deliverability characteristics. This, together 
with rapid growth in domestic demand, caused the Board 
to become concerned that the deliverability from the con- 
ventional producing areas might not be capable, in the 
near future, of meeting both existing export commitments 
and growing domestic requirements, In these circumstan- 
ces, an essentially volumetric protection formula, such as 
25A4, could not ensure that growing Canadian require- 
ments could be met. 


It was primarily in this near term context that the 
present Hearing was undertaken by the Board; its purpose 
being to solicit evidence from interested parties in estab- 
lishing the current deliverability from producing estab- 
lished reserves and the feasibility, economic and physical, 
of maximizing the deliverability from these reserves, to 
evaluate the economics of attachment and the deliverabi- 
lity potential of non-producing established reserves and to. 
make some reasonable prediction as to the deliverability 
from projected future additions. 


Deliverability depends on numerous physical, con- 
tractual, economic and regulatory factors. 


The physical factors include reservoir rock charac- 
teristics, well completion techniques, the amount of asso- 
ciated liquid and impurity production, the number of 
producing wells, the capacity of the gathering system, the 
amount of compression available, the size of the proces- 
sing plant and the availability of pipelines to move the gas 
to market. 


The rate of production of a gas reservoir is agreed 
upon in a contract between the seller (the producer), and 
the purchaser (usually a distributor or transmission com- 
pany). Historically, the contract rates of production have 
been negotiated to effect a compromise among the ob- 
jectives of both parties, the producer desiring to realize a 
rapid return on his investment and the purchaser desiring 
to ensure a long-term supply of gas to allow amortization 
of his investment over an extended period of time, thus 
minimizing transportation costs. These negotiations have 
resulted in rates-of-take based on negotiated reserve esti- 
mates varying from 1:10,000 to 1:5,750 Mcf/d per MMcf 
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of initial reserves with many recent contracts being 
1:7,300. Recently, some contracts have been primarily 
based on available deliverability where the purchaser of 
the gas buys whatever the producer can deliver, Examples 
of these are contracts for purchase of south-east Alberta 
shallow gas, and gas contracted to Pan-Alberta Gas Ltd. 
(Pan-Alberta). 


Once the contract rate-of-take from a reservoir has 
been established, producing wells are drilled, a field 
gathering system is installed and a processing plant is con- 
structed; unless they are subsequently expanded, these 
then become physical constraints on the deliverability of 
that reservoir, To minimize processing costs it is necessary 
to minimize excess processing capacity, and ensure a 
reasonable time period (at least three to five years) of 
throughput at plant capacity. This tends to discourage 
expansion unless major new reserves are developed in the 
area to feed the plant. 


Economic factors which affect deliverability include 
prices, taxes, royalties, capital costs and operating costs. 
In general, producers are under no obligation to maintain 
the contract rate of production by drilling additional wells 
or installing additional compression, if they feel there is 
no economic incentive to do so. This economic incentive 
usually stems from the producer’s desire to maximize 
present value profit through project acceleration, Invest- 
ments for increased deliverability will only be made if the 
resulting rate-of-return is attractive compared with alter- 
native investments. 


One of the most important consideration in assessing 
the economic incentive to develop existing reserves and 
explore for additional reserves is the producer netback — 
that is, the wellhead price minus all taxes and royalties. 


The actions of regulatory agencies can also have a 
bearing on gas deliverability. Provincial agencies regulate 
the quantity of gas which may be removed from a pro- 
vince on a daily, annual and cumulative basis. To prevent 
reservoir damage, they may also regulate the maximum 
producing rate of individual wells. In other cases they may 
defer production of gas from a reservoir to maximize the 
recovery of other hydrocarbons. The Board regulates the 
quantity of gas which may be exported from Canada on a 
daily, annual and cumulative basis. 


Within the terms of reference of this Hearing, the 
most meaningful consideration of deliverability is the 
point at which it first exists in marketable form, which is 
at the field processing plant gate. This means that deli- 
verability must reflect the constraints of all production 
facilities including processing plant capacity. 


The determination and prediction of deliverability 
requires many assumptions to simplify the complex deci- 
sion-making process of a multitude of producing compa- 
nies, regulatory agencies and gas purchasers which make 
it materialize. As aresult, deliverability forecasts are not 
conclusive — they require periodic review to incorporate 
actual performance to the extent possible and to incorpo- 
rate changing economic and regulatory conditions. 


A thorough assessment of deliverability requires 
detailed pool-by-pool analysis. Such studies are conduct- 
ed by Board staff on a continuing basis, 


The Board's deliverability forecasts for the conven- 
tional producing areas were derived from three categories 
of reserves: 


(a) Producing Established (Committed) are established 
reserves which were included in gas purchase con- 
tracts as of December 31st, 1973. Where 85 percent 
or more of the reserves in a field are contracted, the 
uncontracted reserves in that field are included. Some 
pools in this category are not producing. However, 
since they make up part of the reserves which have 
been set aside under terms of the contract to generate 
the production rate specified in the contract, they are 
deemed to be on production. 


(b) Non-producing Established (Uncommitted) are estab- 
lished reserves which are not included in gas purchase 
contracts as of December 31st, 1973 and where less 
than 85 percent of the reserves in the field are con- 
tracted. Not all pools in this category are now being 
produced. 


(c) Reserves Additions are reserves which may be devel- 
oped due to appreciation of established reserves and 
new discoveries. By definition new discoveries are not 
currently being produced but it is possible that the 
established reserves which provide the basis for re- 
serves appreciation are now producing. 


Forecast reliability is greatest for producing estab- 
lished reserves and least for new additions. 


In general the submittors’ forecasts fell into one or 
more of these categories, Although the submittors’ defini- 
tions of the categories are not necessarily identical to 
those used for this report, these categories are used for 
comparative purposes. 


CONVENTIONAL PRODUCING AREAS 


(i) Views of Submittors 


Nine submittors provided forecasts as to the estab- 
lished producing areas of Canada. The studies varied in 
complexity from detailed pool-by-pool studies using 
economic criteria to establish the amount of development 
which might occur, such as those submitted by the CPA 
and CAGSL, to aggregate forecasts based more on judg- 
mental considerations. Examples of these were the fore- 
casts of Foothills and the Ministry of Energy for Ontario. 


The submittors’ forecasts of total deliverability from 
the conventional producing areas ranged from 2,827 to 
3,275 Bcf/year for 1977, a difference of 15 percent only 
three years hence. For 1980 the forecasts ranged from 
2,730 to 3,461 Bcf/year, a difference of 14 percent. In 
1977 the forecast of deliverability from producing estab- 
lished reserves ranged from 2,515 to 2,881 Bcf/year, a 
difference of 14 percent. For 1980 these forecasts varied 
from 2,259 to 2,738, a difference of 19 percent. 


Most submittors prepared their forecasts assuming 
that production from producing established reserves 
would be maintained at or near present levels until decline 
commenced. One exception was a study done by McDaniel 
Consultants, commissioned by Foothills, which considered 
the economic feasibility of drilling infill wells and adding 
compression to facilitate substantially increasing the rate 
of production from producing established reserves in 
Alberta. It did not take into account processing plant or 
transportation constraints and assumed that only a 15 
percent discounted cash flow return before taxes was 
necessary as incentive for the required investment. 
Although several submittors agreed that this type of 
scheme would be feasible for some pools, they did not 
think it was practical to achieve it on the scale suggested 
by the McDaniel study. 


The view expressed by Gulf and the CPA was that the 
field processing plant expansion necessary to accom- 
modate the higher rates of production would not be prac- 
tical since it might only be utilized for a year or two 
before declining deliverability would lead to under- 
utilization of the plant. They suggested that higher con- 
tract rates of take would be more practical for reserves 
that are not yet producing. CAGSL suggested that more 
stringent standards for gas plant stack emissions might 
discourage additional plant expansion, since substantial 
capital investments are already being undertaken to 
upgrade existing plants to conform with emission stand- 


ards. Imperial stated that it had made no studies with 
regard to increasing contract production rates, since, in its 
opinion, transmission companies are more interested in 
the maintenance of current contract rates. 


Several submittors, in particular the B.C. Energy 
Commission and Prof. Helliwell suggested that no firm 
evidence had been given to disprove the feasibility of the 
McDaniel study and that some consideration should be 
given to the concept, at least for the production of new 
reserves, Their opinion was that maximum deliverability 
should be developed from the less costly Southern Basin 
reserves before switching to more costly production from 
Frontier reserves. They did not submit any economic data 
to establish when that might occur. They suggested it was 
a question for further study to decide the most desirable 
time to connect frontier reserves, 


The CPA submitted results of an economic study of 
the effect of producer netback on deliverability of existing 
pools in the conventional producing areas assuming no 
change in current contractual rates-of-take. It was as- 
sumed that a 15 percent discounted cash flow return after 
taxes of 50 percent and royalties of 50 percent, was re- 
quired as incentive for additional investment in wells or 
compression. The results indicated approximately a five 
percent increase in deliverability for 1980 and a seven per- 
cent increase in 1985 if the price reached and remained at 
parity value instead of remaining at the May 1st, 1974 
level in constant dollars. 


Although most submittors included production from 
non-producing established reserves in their forecasts, very 
little detailed evidence was submitted with respect to the 
scheduling of connection of specific fields and pools, or 
proof of their economic viability. Westcoast submitted a 
schedule for the connection of presently unconnected 
reserves in British Columbia. The B.C. Energy Commission 
submitted similar information. 


TransCanada submitted the results of a study of the 
unconnected reserves in Alberta indicating their accessi- 
bility, contractual status and average transportation costs. 
On the basis of the study it found that there was approxi- 
mately 5.8 Tcf of uncommitted gas in Alberta as of 
January 1975. However, of this uncommitted gas, 0.9 Tcf 
were deferred for conservation reasons, 1.5 Tcf were re- 
serves in the Suffield Block which is being developed by 
the Province of Alberta, and another 1.2 Tcf were high 
cost — that is their average tie-in transportation cost alone 
was 72¢/Mcf. They concluded that only 2.2 Tcf were 
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readily available for purchase. The calculated average tie-in 
transportation cost of 1.7 Tcf of the 2.2 Tcf was 8.4¢/Mcf. 
The remaining 0.5 Tcf was the result of 50 exploratory 
discoveries during the period April to December 1974 and 
transportation costs were not calculated for these. Alberta 
and Southern Gas Co, Ltd. (Alberta and Southern) indi- 
cated that about 3.2 Tcf of uncommitted gas was available 
for purchase in Alberta, excluding the Suffield Block. 
Neither TransCanada or Alberta and Southern could pro- 
vide a schedule of connection of this uncommitted gas. 


Figure 16 

CANADIAN NATURAL GAS DELIVERABILITY FORECASTS 
(CONVENTIONAL PRODUCING AREAS WITH RESERVES 
ADDITIONS) 

(Table 19) 
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Most submittors developed their forecasts of delivera- 
bility from reserves additions by assuming a rate-of-take 
from a forecast of the additions with allowance for the 
time required to develop and connect them. An exception 
was Prof. Helliwell who assumed the new additions would 
be available at whatever rate-of-take was required to meet 


demand. 
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For comparative purposes, these deliverability fore- 
casts were segregated, to the extent possible, into the re- 
serves categories discussed in the introductory section. 
These classifications are approximate only, since they may 
not cover exactly the same reserves base. All forecasts 
were adjusted to 1000 Btu/cf where necessary and are 
illustrated in Figures 16, 17 and 18 (Tables 19, 20, 21) 
which includes the Board’s forecast and show, respec- 


Figure 17 

CANADIAN NATURAL GAS DELIVERABILITY FORECASTS 
(CONVENTIONAL PRODUCING AREAS WITH NO RESERVES 
ADDITIONS) FROM ESTABLISHED RESERVES ONLY 

(Table 20) 
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tively, the estimated total deliverability from the conven- 
tional producing areas from total established reserves plus 
reserves additions, total established reserves and producing 
established reserves. 
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(ii) Views of the Board 


The results of the Board’s own detailed deliverability 
studies are shown separately in Figure 19 and Table 22. 
The deliverability from producing established reserves 
has been identified by major purchaser for reserves com- 
mitted to them as of December 31st, 1973. The forecast 
production from non-producing established reserves Is 
illustrated in total and has not been allocated to major 


purchasers, Likewise the possible production from reserves 


additions has also been shown in total. 


Figure 18 

CANADIAN NATURAL GAS DELIVERABILITY FORECASTS 
(CONVENTIONAL PRODUCING AREAS WITH NO RESERVES 
ADDITIONS) FROM PRODUCING RESERVES ONLY 

(Table 21) 
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The forecast of natural gas deliverability from cur- 
rently producing reserves in the established areas of 
Canada was derived from independent, individual pool 
deliverability forecasts performed by Board staff. The 
detailed deliverability studies were based on Board esti- 
mates of established reserves; basic reservoir data including 
back pressure test results; processing plant capacities; con- 
tract quantities; and regulatory factors. 


The assumption was made that producers would have 
sufficient incentive to maintain current production rates 
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Or contract quantities by installing additional compression 
as required until a minimum wellhead pressure was 
reached. It was assumed that additional wells would be 
drilled in those reservoirs where deliverability would 


. otherwise decline prematurely. 
' 

It was also assumed that no major processing plant 
expansions would occur unless new reserves were devel- 
oped. 

Figure 19 


CANADIAN NATURAL GAS DELIVERABILITY (CONVENTIONAL 
PRODUCING AREAS WITH RESERVES ADDITIONS) N.E.8. 
FORECAST 
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The assumption was made that Alberta and Southern 
would continue to increase the rate of production from its 
committed reserves to the extent possible under terms of 
its gas purchase contracts, in an attempt to meet its 
Alberta requirements and to make gas available to markets 
east of Alberta. Reserves committed to TransCanada, Pan- 
Alberta, the Alberta utilities and Westcoast were also as- 
sumed to be produced at their maximum capability. 
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The Board's forecast does not explicitly account for 
the economics of additional development in terms of addi- 
tional compression or infill drilling. However, it is recog- 
nized that the production of any non-renewable resource, 
such as natural gas, is a rising real cost industry, in terms 
of both exploration and development, by virtue of the 
diminishing size of the undiscovered resource base and the 
depletion of established reserves. The costs of materials 
and labour are also increasing rapidly. The Board believes 
that continuing price increases will be necessary, if pro- 
duction of the order indicated in the Board's supply fore- 
cast is to be realized, and that these increases must be re- 
flected in the producer netback. These price increases 
should be responsible to both the effect of price on con- 
sumer demand and the producer netback required to 
maintain a high level of activity in exploration and devel- 
opment. 


Future gas production from non-producing estab- 
lished reserves was forecast on the basis of evidence sub- 
mitted at the Hearing and the Board’s own assessment of 
unconnected uncommitted reserves. The Board's view is 
that, at the end of 1973, there were some 2.8 Tcf of un- 
committed non-producing established reserves available in 
Alberta, another 1.2 Tcf in the Suffield Block, and a 
further 1.0 Tcf of unconnected uncommitted reserves 
available in British Columbia, which could be tied in and 
commence production within the next five years. 


The Board’s forecast of production from reserves 
additions corresponding to the marketable reserves addi- 
tion forecast in Table 14 was derived by assuming that 
production from each year’s reserve growth would be 
phased tn over the following five years to an eventual rate- 
of-take of 1:7,300. The possibility that reserves additions 
might include either beyond economic reach reserves or 
deferred reserves was taken into account by use of a di- 
versity factor. 


These reserves additions result from: 
1) revisions to established reserves estimates; 
2) extensions of existing pools; and 
3) new discoveries 
For the past several years the additions resulting from 
revisions and extensions have accounted for the greatest 
proportion of reserves additions in the conventional 


producing areas. Deliverability from additions due to 
revisions and extensions is linked to the contractual de- 


dication and disposition of the established reserves with 
which they are associated. Only new discoveries are readi- 
ly available for purchase by any buyer. Therefore, the 
Board adopted a conservative approach in forecasting the 
deliverability of this category of reserves. Although the 
Board agrees with some submittors that certain pools in 
this category will be depleted at rates-of-take higher than 
1:7,300, it does not believe this will be achieved in the 
aggregate. 


Consideration was also given to the possible effects of 
Alberta’s protection of its requirements. In the Alberta 
Board’s recent decisions on Alberta and Southern and 
Canadian-Montana Pipe Line Company applications to 
add additional fields to their removal permits, it reported 
a contractable surplus of 6.6 Tcf and a future surplus of 
1.0 Tcf as of December 31st, 1974. However the Alberta 
Board expressed concern that its contractable surplus cal- 


culation did not realistically reflect the actual reserves 


available for purchase. It also noted that the future surplus 
had declined from 2.3 Tcf at May 31st, 1973 due to in- 
creasing future Alberta requirements. It further concluded 
it would be in the public interest to exercise caution in 
granting new permits or amending existing permits 
pending better definition of the Alberta surplus. The 
Alberta Board subsequently approved the application by 
Canadian Montana and denied the application by Alberta 
and Southern. 


From a reivew of TransCanada’s existing supply, It Is 
apparent It will have to add substantially to the list of 
fields and pools from which it may remove gas from the 
province under Permits TCPL 70-10 and CNG 69-1 in 
order to sustain even existing withdrawals from Alberta. 
The current level of withdrawals from the province is now 
slightly in excess of the maximum annual volumes author- 
ized under TCPL 70-10 with the excess being removed 
under ‘’make-up” provisions. If and when the Government 
of Alberta approves Permit TCPL 73-11, the maximum 
annual withdrawals from the province will be increased by 
163 Bcf and additional fields will become available to 
supply the gas to be removed. However, further addi- 
tional fields and pools would have to be named in this 
permit in order to sustain existing levels of withdrawals 
Or attain the maximum annual withdrawals under TCPL- 
73-11. In preparing its forecast, the Board has assumed . 
that the Alberta Board will name additional fields in 
TransCanada’‘s permit to allow it to attain the maximum 
annual withdrawals authorized by Permit TCPL 73-11 but 
will not permit further increases in the maximum annual 


withdrawals from the province pending clarification of 
the Alberta surplus by the Alberta Board. 


Since Pan Alberta no longer has under contract much 
of the gas in fields named in its removal permit, the Board 
anticipates that the Alberta Board may revise downward 
Pan Alberta’s present Alberta removal permit to reflect 
the decrease in contracted reserves. Therefore, for purpo- 
ses Of arriving at the Board's forecast, it was assumed that 
only withdrawals based on production forecast from Pan 
Alberta’s presently contracted reserves will be permitted. 
The Board recognizes that, in fact, Pan Alberta may pur- 
chase additional gas and remove it from the province but 
these volumes would probably restrict the new fields 
which can be added under TransCanada’s removal permits. 


In preparing the Board’s forecast of deliverability 
from the conventional producing areas, two cases were 
considered and are illustrated in Figure 20. In the high 
development case it was assumed that additional develop- 
ment drilling and compression installation would occur in 
presently producing reserves and that presently uncon- 
nected reserves and new reserves additions would be pro- 
duced at a rate-of-take of 1:7,300. In the low develop- 
ment case it was assumed that only additional compression 
installation would occur in producing established reserves, 
and that deliverability from reserves additions and non- 
producing established reserves would be significantly less 
than that available in the high development case. 


The Board's forecast, illustrated on Figures 19 and 20 
reflect the Board’s concern that: 


1) The deliverability from non-producing estab- 
lished reserves and reserves additions may not be 
available at historical rates-of-take due to poor 
deliverability characteristics or high processing 
requirements. 


2) The Alberta Board or the Government of Alberta 
may not permit increases in the annual volumes 
which may be removed from the province. 


3) The time taken to resolve federal-provincial dif- 
ferences Over resource taxation and pricing may 
have a negative effect on the industry’s efforts to 
sustain deliverability and attach new reserves. 


Because of these considerations, the Board’s forecast es- 
sentially follows the Low Development Case during the 
early portion of the forecast period and the High Develop- 
ment Case during the latter portion of the forecast period. 
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Figure 20 

CANADIAN NATURAL GAS DELIVERABILITY (CONVENTIONAL 
PRODUCING AREAS WITH RESERVES ADDITIONS) COMPARISON 
OF N.E.B. LOW, HIGH AND FORECAST CASES 


It should be emphaiszed that the Board believes it 
will require willingness to invest new funds on the part of 
the producing industry as well as co-operation between 
governments, the producing industry and the transmission 
and distribution companies to attain the levels of delivera- 
bility which comprise the Board's forecast. 


Figure 21 and Table 23 show the Board's forecast of 
total deliverability from the conventional producing areas 
in Figure 19 compared with a forecast from producing 
established reserves with additional compression only. The 
graph and table illustrate that, without substantial addi- 
tional drilling, and connection of presently unconnected 
reserves including new additions, the Board’s forecast for 
1980 shown in Figure 19 might be reduced by some 20 
percent. 


The Board does not believe that acceleration of pro- 
duction from the conventional producing areas to the 
degree implicit in the McDaniel study is likely to be 
achieved, because of the numerous practical limitations 
cited during the Hearing. Even if it were possible, the 
Board is not convinced that it would be desirable, until 
more definitive assurance of the availability of Frontier 
supplies at a rate capable of off-setting the eventual rapid 
decline in deliverability in the conventional producing 
areas can be provided. 
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Figure 21 

CANADIAN NATURAL GAS DELIVERABILITY (CONVENTIONAL 
PRODUCING AREAS WITH RESERVES ADDITIONS) SIGNIFI- 
CANCE OF FUTURE DEVELOPMENT IN NEB FORECAST 

(Table 23) 


The Board attaches considerable importance to assur- 
ing Canada of a long term supply of natural gas. This can 
only be achieved by ensuring that exploration for new 
reserves is conducted vigorously, in both the conventional 
producing and Frontier areas, With the uncertainty and 
risk involved in the discovery of new reserves in either area 
and the flexibility of natural gas transmission systems, it 
is prudent to develop deliverability from the conventional 
producing areas only to a level capable of being supported 
for a reasonably long time. 
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FRONTIER AREAS 
(i) Views of Submittors 


Forecasts of deliverability from the Frontier areas of 
Canada were provided by six submittors. In general these 
forecasts were based on either an assumed rate-of-take 
from a schedule of reserve additions or the capacity of 
proposed transmission lines. The forecasts submitted are 
illustrated in Figures 22, 23 and 24 (Tables 24, 25, 26) for 
the Mackenzie Delta-Beaufort Area, Arctic Islands and 
East Coast Offshore, respectively. 
a 
Figure 22 
CANADIAN NATURAL GAS DELIVERABILITY FORECASTS 


(FRONTIER AREAS) BEAUFORT SEA AND MACKENZIE DELTA 
(Table 24) 
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(ii) Views of the Board 


In view of the wide range of estimates made by the 
submittors and the early stage of exploration of these 
areas, the Board does not believe it would be prudent to 
attempt to quantify either the anticipated reserve addition 
rate or the deliverability therefrom. However, the Board 


does consider that significant levels of deliverability may 
be developed in the future from these areas. 
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Figure 23 
CANADIAN NATURAL GAS DELIVERABILITY FORECASTS 
(FRONTIER AREAS) ARCTIC ISLANDS 
(Table 25) 
No evidence was received on the possible use of LNG 
OTHER POSSIBLE SUPPLY SOURCES imports to supplement indigenous gas supplies. 
(i) Views of Submittors (ii) Views of the Board 
Very little detailed evidence was provided during the Concerning coal gasification, the Board considers the 
Hearing with respect to synthetic natural gas. At least one conversion of Canadian coal to high Btu (950 Btu/cf) gas 
submittor felt that, based on experience with development has not been proven on a large scale. Areas of concern 
of new technology in the form of tar sands plants, it was with respect to technical feasibility are the suitability of 


not wise to rely on gas supplies from coal gasification. Canadian coal for the proven gasification processes that 


convert coal to medium Btu (250-550 Btu/cf) gas and the 
methanation process to convert medium Btu gas to high 
Btu gas. 


Until the first coal gasification plant is in operation 
and its economics and environmental acceptability are 
proven, the Board considers it premature to incorporate 
this source of supply in its gas supply forecasts. 
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TABLE 


CANADIAN NATURAL GAS DELIVERABILITY 
CONVENTIONAL PRODUCING AREAS WITH RESERVES ADDITIONS 
SIGNIFICANCE OF FUTURE DEVELOPMENT IN N.E.B. FORECAST 
(BCF/YR at 1000 Btu per cubic foot) 


New Reserves 


Established Reserves Aa . Additions Total 
Year Producing N 
With Effect of 
Additional Infill Total 
Compression Drilling 

1974 2566 = 2566 
19 2626 2651 
76 2652 — 2788 
Vy. 2659 oF 2909 
78 2573 31 2967 
79 2432 hehe 2970 
80 2407 146 3043 
81 2290 ies 3041 
82 2105 140 2986 
83 1983 131 2985 
84 1851 122 2992 
85 1747 97 Boor 

i (1) (2) 7 
(1+#2) (3+4) (5+6) 

April, 1975) 
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CANADIAN NATURAL GAS DELIVERABILITY/PRODUCTION FORECASTS 
FRONTIER AREAS (EAST COAST) 
 (Bef/yr @ 1000 Btu/ft3) 


Imperial Oil” 
Limited 
(crude or 

commodity) 


Gulf Oil Canadian 
Canada Petroleum 
Limited Association 


April, 1975 
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The relationship between the Board's forecast of 
supply from the conventional producing areas plus sub- 
mittors’ forecasts of supply from the Frontier areas and 
the Board’s Scenario || forecast of potential demand for 
Canada and authorized exports is illustrated in Figure 25, 


It is apparent from Figure 25 that the current inabili- 
ty of supply to meet all requirements for Canadian natural 
gas, (licensed exports plus growing domestic demand), is 
likely to continue at least until supplies from the Frontier 
areas become available. Without substantial supplies from 
Canada’s Frontier areas, growing domestic requirements 
could not be satisfied beyond 1984 even if all exports 
were diverted to domestic markets as required. Without 
substantial further development of the conventional pro- 
ducing areas they could not be satisfied beyond 1979 even 
with exports diverted to domestic markets as required to 
meet domestic deficiencies. 


If the forecasts of potential deliverability from the 
Frontier areas submitted by Gulf and Imperial materialize, 
it is possible that Canada may be able to satisfy both 
growing domestic requirements and currently licensed 
exports from 1981 to the end of the forecast period. 
However, this is by no means assured at the present time. ° 


If there is a lack of adequate supplies of gas for the 
domestic markets in the late 1970's, then the potential 
demand shown in the Board’s forecast would not be real- 
ized as the market would not be attached and developed 
to the same extent. If there were a return to adequate 
supplies in the 1980's, growth in the markets would 
resume immediately. Some of the lost markets would 
gradually be recaptured, such that by the mid — 1980's 
the demand curtailed in the 1970’s would be almost com- 
pletely reinstated. The end result is that the actual con- 
sumption in the latter part of the forecast period would 
closely approximate the potential dernand forecast in this 
report. 


The forecast of deliverability from the conventional 
producing areas was segregated into three requirement 
areas: British Columbia, Alberta, and East of Alberta in 
Figures 26, 27 and 29. The deliverability in excess of 
Alberta and Southern firm requirements is shown in Fi- 
gure 28. This excess was assumed available to offset de- 
feciencies of gas to meet requirements in Alberta and East 
of Alberta and is included in Figures 25, 27 and 29. 
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BRITISH COLUMBIA 


Figure 26 illustrates the natural gas supply available 
to meet British Columbia domestic requirements plus ex- 
ports by Westcoast under GL-4. The supply includes: 


a) Producing established reserves in British 
Columbia, Alberta, the Northwest Territories and 
the Yukon supplying the Westcoast Mainline 
Transmission system. 


b) Non-producing established reserves in British 
Columbia. 


Figure 25 

CANADIAN NATURAL GAS SUPPLY AND DEMAND (NEB FORE- 
CASTS FOR THE CONVENTIONAL PRODUCING AREAS AND 
SUBMITTORS FORECASTS FOR THE FRONTIER AREAS) 


PRODUCING ESTABLISHED WITH 


[J ADDITIONAL COMPRESSION 
ONLY (NEB) 


FUTURE DEVELOPMENT (NEB) = ADDITIONAL 
-}] DEVELOPMENT WELLS + CURRENTLY 
UNCONNECTED + FUTURE ADDITIONS 


> 
=) 


3 
Z = hae 
eS co) 


ANNUAL PRODUCTION (TCF AT 1000 BTU 


Nm 
lo) 


74 


YEARS 


c) Reserves additions forecast for British Columbia. 


It should be noted that the recent short term sale of gas 
by Pan-Alberta to Westcoast was not included in the il- 
lustrated supply. 


During 1974 the volume of gas which was exported 
under GL-41 was 40 Bcf less than the licenced maximum 
annual volume. As shown in Figure 26 the forecasted de- 
ficiency for 1975 is approximately 90 Bcf. The increased 
deficiency results from a continuing decline in deliverabi- 
lity, and an increase in domestic requirements of approx 
matly 40 Bcf. As noted previously, the domestic require- 


MACKENZIE DELTA + BEAUFORT 
(2) sea (FROM IOL — STARTUP 
DELAYED 2 YRS) 


([) ARCTIC ISLANDS (FROM GULF) 


si 


74 76 78 80 82 84 86 88 90 S2 94 
YEARS 


Be igure 26 
NA TURAL GAS SUPPLY AVAILABLE TO MEET BRITISH 


COLUMBIA REQUIREMENTS (CONVENTIONAL PRODUCING 
AREAS WITH RESERVES ADDITIONS) NEB FORECASTS 


ments are potential requirements assuming no supply 
constraints. Therefore the forecast demand includes a re- 
quirements for the Burrard thermal plant which is 27 Bcf 
greater than the actual 1974 consumption. The abnormal- 
i: ly low 1974 consumption resulted from Westcoast’s 
supply constraint. 


It may be possible to stabilize the supply deficiencies 
in British Columbia at approximately 100/Bcf year until 
1978. However, the potential loss of deliverability from 
the Clark Lake field about that time, as a result of water 
production, will foreshadow a period of declining deli- 

i verability which will continue until the end of the forecast 
i period. Even if exports were deverted as required to next 
domestic deficiencies, growing domestic requirements 
could not be met beyond 1985, from the sources referred 
to above. 


meet” 


Figure 27 depicts the natural gas supply available to 
meet Alberta requirements plus exports by Alberta and 
Southern, Canadian-Montana and Westcoast under the 
Board’s Licence No. GL-4. The supply includes; 


a) Producing established reserves in Alberta sup- 
plying Alberta requirements and the Alberta and 
Southern and Canadian-Montana systems plus 
exports by Westcoast under GL-4. 


b) Non-producing established reserves in Alberta 
including the Suffield Block. 


c) Reserves additions forecast for Alberta. 


Since reserves of gas committed to Alberta and 
Southern and Canadian-Montana are substantial, relative 
to their licensed export requirements and since Alberta 
removal permits stipulate that all Alberta requirements 
must be satisfied before gas can be removed from the 
province, all these requirements could be met throughout 
the forecast period. It is possible however that the exports 
licensed under GL-4 will not be met because of supply 
problems in specific fields named in the provincial removal 
permit, 


The excess supply shown in Figure 27 results from 
Alberta and Southern capacity in excess of the firm re- 
quirements, and deliverability from non-producing estab- 
lished reserves and reserves additions in Alberta. The 
excess supply was assumed to be available to meet re- 
quirements East of Alberta. 


Figure 28 illustrates the deliverability from Alberta 
and Southern’s producing established reserves which is 
available in excess of its firm requirements, that is, cur- 
rently authorized exports and domestic sales. The excess 
deliverability is assumed available to meet Alberta defi- 
ciencies or requirements East of Alberta and has been 
included in the Board's forecast. 


Figure 27 

NATURAL GAS SUPPLY AVAILABLE TO MEET ALBERTA 
REQUIREMENTS (CONVENTIONAL PRODUCING AREAS WITH 
RESER etal cde NEB FORECASTS 


“supply (does not Ivete he TCP, SPC, PAN-ALTA or 
NW. ALTA, wc 


‘available f om non—_ 
peso reserves, new additions 
Ss cap city to markets ea 
Lin figur 


exce: 


ANNUAL PRODUCTION (TCF AT 1000 BTU/FT) 
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YEARS 
NOTE: PRESENT SHORTFALL IN GL-4 NOT SHOWN 
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EAST OF ALBERTA 


Figure 29 shows the supply available to meet require- 
ments East of Alberta. The supply includes: 


1) Producing established reserves in Alberta and 
East of Alberta supplying requirements East of 
Alberta. 


2) Deliverability available in excess of the require- 
ments in Alberta as developed for and illustrated 
in Figure 27, 


Based on the Board's forecast of supply and demand, 
2 deficiency will occur almost immediately and will conti- 
nue to grow throughout the forecast period. The 1976/77 
level of supply could be maintained until 1987 but the 
forecast supply will be unable to meet growing Canadian 
requirements beyond 1978. 


At present, TransCanada does not have sufficient re- 
serves contracted, nor sufficient fields named in its pro- 
vincial removal permits, to maintain the existing level of 
domestic and export sales. As a result it has adopted a 
policy not to expand its transmission system until confi- 
dent it has sufficient reserves contracted to support exist- 
ing levels of sales for a reasonable period of time. The 
effect of this policy, if continued indefinitely, is shown in 
Figure 29. 


The available supply East of Alberta if the High De- 
velopment Case for deliverability were realized is also 
shown. 


_ Figure 30 

CANADIAN NATURAL GAS SUPPL Y AND DEMAND (CONVEN- 
TIONAL PRODUCING AREAS WITH RESERVES ADDITIONS) 

EFFECT OF ELIMINATING EXPORTS POST — 1975 


ANNUAL PRODUCTION (TCF AT 1000_ BTU/FT3). 


74 76 78 80 82 84 86 88 90 92 94 
YEARS ; 


EFFECT OF ELIMINATING EXPORTS IN 1976 


In view of the probable near-term inability of Cana- 
dian natural gas supply to meet total demand, including 
existing export commitments, and the inability of Cana- 
dian natural gas supply from the established producing 
regions to meet growing domestic demand beyond 1984, 
studies were made of the effect on deliverability in the 
1980's and 1990's of eliminating exports immediately. In 
1974, exports accounted for approximately 41 percent of 
total Canadian production of marketable gas. 

The possible effect within Canada of completely elim- 
inating exports in 1976 is shown graphically in Figure 30. 
Although it is possible to assess the impact of reducing 
the production rate from currently producing reservoirs 
relatively accurately, it is extremely difficult to predict 
the ramifications of such a dramatic change on the actions 
of the oil and gas industry in terms of connecting now un- 
connected reserves and in terms of exploring for new re- 
serves. In calculating the supply with no exports after — 
1975 including reduced future development, as shown on 
Figure 30, it was assumed that the impact on the industry 
would be severe, and the deliverability available from now 
unconnected reserves and yet to be discovered reserves in 
the conventional producing areas would be reduced by 
approximately 50 percent. However, as this is highly con- 
jectural the resulting supply assuming no reduction in 
future development is also shown, For comparative pur- 
poses the total supply with export licences met to be 
extent possible is indicated. 


The analysis indicates that, if exports were eliminated 
immediately, deliverability would become inadequate to 
meet Canadian requirements sometime between 1983 and 
1986 depending on the effect on new exploration and 
development activity of the shutting-in of developed 
natural gas deliverability. On the other hand if exports 
were continued to the extent that natural gas were 
available in excess of Canadian demand, new sources of 
supply would still be needed by about 1985 to meet 
Canadian requirements, 


The realization of deliverability from reserves addi- 
tions is dependent upon a strong and vigorous exploration 
and development program by the oil industry. If this pro- 
gram were slowed as a result of the sudden availability of 
considerable surplus deliverability and reduction in cash 
flow, as would result from complete cessation of exports, 
it could well be that the amount of gas available for con- 
sumption in Canada in the 1980's and 1990's would be 
reduced. 
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CONCLUSION: e) 


1) 


zh 


The natural gas reserves in the conventional producing 

areas of Canada will not be adequate to meet both 

growing domestic requirements and currently author- f) 
ized exports in the future. 


In British Columbia, requirements including exports 

by Westcoast cannot he satisfied at this time and the g) 
situation is not likely to improve materially until 

Frontier gas becomes available. 


In Alberta, requirements (including currently licensed 
exports by Alberta and Southern and Canadian- 
Montana) could be satisfied throughout the forecast 
period. It may not be possible to satisfy exports by h) 
Westcoast under GL-4 because of supply problems in 
the specific fields named in the Alberta removal 
permit. If the forecast reserves additions materialize, 
if currently non-producing established reserves are 
connected, and if Alberta and Southern increases de- 
liverability from its producing established reserves to 
the extent possible, substantial deliverability in excess 
of the Alberta requirements would exist that could be 
made available to markets East of Alberta. 


Requirements East of Alberta (including exports by 
TransCanada, Niagara Gas Transmission Limited 
(Niagara Gas) and Inter-City Gas Transmission (Inter- 
City) are unlikely to be met in a period beginning 
within the next year or two and continuing through- 
out the forecast period. If excess Alberta deliverability 
is made available East of Alberta it may be possible to 
maintain a constant level of deliveries from 1977 to 
1984 from the conventional producing areas. 


Pending the availability of frontier gas supplies, the 
extent of the forecast shortfalls in British Columbia 
and East of Alberta can be minimized by: 


a) Vigorous efforts by producers and transmission 
companies to maintain deliverability from cur- 
rently producing reserves and to tie In uncon- 
nected reserves as quickly as possible. 


b) Active exploration to achieve the maximum pos- 
sible reserves addition rate, 


c) Early and rapid development of the shallow gas 
reserves of southeast Alberta and southwest 
Saskatchewan. 


d) Aconcerted effort to increase deliverability in 
fields producing at rates-of-take less that 1:7,300. 


Establishment of a stable and healthy economic 
climate to encourage the above efforts by indus- 
try. 


Continued efforts by Alberta and Southern to 
make surplus deliverability available to markets 
East of Alberta. 


Authorization by the Alberta Board and the 
Government of Alberta of the addition of fields 
and pools to provincial permits affecting remov- 
als eastwards from Alberta to allow removal of 
newly purchased gas and excess Alberta and 
Southern deliverability. 


The development of further peak-shaving capa- 
bility for Alberta utilities to improve their load 
factor and reduce the requirement they place 
upon permittees for gas in the peak season, and 
accordingly, to reduce the impairment of the 
peak season capability available for service to 
customers East of Alberta, 
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(i) Views of Submittors 


Submittors expressed one of two views on the suitability 
of the 25A4 protection procedure. A few considered the 25A4 
procedure suitable. Most felt that it was not and that gas de- 


liverability should be a prominent feature of any alternative 


protection procedure considered. Most submittors declined 


to offer any specific alternative procedure.or formula but 


commented in general terms that: 


a) 


PROTECTION OF 
FCANADIAN 
REQUIREMENTS : 


0) 


Compressor station near Rosedale, B.C. 


protection should be established by considering both 
deliverability and demand; 


exports should be conditioned to require that all 
Canadian demand be satisfied before exports; 


the Board should consider supply and demand for all 
energy forms; 


protection policies should be established on proven 
reserves and associated deliverability only; 


protection policies should recognize the increased cost 
of future reserves; 


existing licensed export commitments should be 
honoured; 


short term exports to achieve specified goals should 
be permitted; 


conservation should be encouraged; 
lock-in of gas reserves should be avoided; 
all gas beyond economic reach should be excluded; 


the Board must carry out independent assessments of 
deliverability and demand; 


the “‘surplus’’ concept should be dropped and exports 
considered on the basis of economic, social and na- 
tional interests; 


the Board should hold periodic supply/demand 
hearings; 


Arctic reserves should not be considered until a pipe- 
line is assured; 


exports should meet price tests that incorporate 
review and adjustment conditions. 


However, the Governments of Saskatchewan and Quebec 
presented greater detail than most submittors concerning the 
problem of protection procedures and formulae. 
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(ii) Views of the Board 


The Board is required to determine the reasonably fore- 
seeable requirements of natural gas for use in Canada and to 
consider for export only the surplus, if any, above this 
amount. Clearly a procedure for calculating or determining 
surplus is necessary. 


The Board considers that any procedure envisaged should 
have as many of the following characteristics as possible, 


1. It should be easily understood and applied. 


2. It should incorporate gas deliverability rather than 
reserves in the supply considerations. 


3. It should be flexible to respond to changing circum- 
stances. 


4, \t should provide continuing protection for Canadian 
demand throughout any period of export. 


5. |t should provide incentive and encouragement to the 
gas industry. 


6. Licensed export commitments should be satisfied to 
the extent possible. 


7.  \t should reserve for Canadians any benefits from 
conservation restraints undertaken by Canadians. 


However, attainment of the primary objective of an im- 
mediately usable and effective procedure, with the capacity 
for incorporation of all of these characteristics at this time, is 
not considered practical under prevailing circumstances. The 
Board recognizes the probability of insufficient near term sup- 
plies of gas to cover fully both the quantities of gas licensed 
for export and the quantities required to meet increasing 
Canadian demand and sees little possibility of this problem 
being resolved within the next few years. Since the Board 
intends to carry out its responsibilities under the Act to ensure 
that supplies of gas are available to meet Canadian demand 
before allowing gas exports, the real problem lies in the treat- 
ment of existing licences for the export of gas, rather than in 
theoretical schemes to determine conditions and circumstances 
under which additional exports of gas might be authorized. 


Nevertheless, the Board recognizes that, for the guidance 
of both industry and the public, it is desirable to establish ge- 


neral principles which could form the basis of a surplus calcula- 


tion procedure in the future. 


The surplus calculation procedure would be based on gas 
deliverability and gas demand schedules developed for as far 
into the future as reasonable forecasting accuracy and data de- 
pendability will permit. The comparison of these two schedu- 
les will indicate the feasible volumes, rate and timing of ex- 
ports. Unsatisfied volumes under existing export licences 
would normally have prior call upon any amounts of gas that 
may become surplus and available for export in the future by 
this procedure. All future export licences wil! be for short 
periods and will be conditioned in order that Canadian re- 
quirements for gas will be met, on a day to day basis, before 
any gas is exported. 


Therefore, beyond stating these general principles, the 
Board intends to defer the development of a structured gas 
surplus calculation procedure until such time as its application 
can reasonably be expected to be needed. 


It will, however, conduct and publish an annual review 
and reevaluation of the supply, demand and deliverability of 
natural gas. 
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ENVIRONMENTAL 
ASPECTS 


| The barren beauty of Frontier areas is illustrated in this photo of an ice 
| formation on Melville Island 


This section of the report deals with the views of the sub- 
mittors and those of the Board concerning environmental as- 
pects of natural gas supply, demand and deliverability. 


(i) Views of the Submittors 


The salient points made by submittors are summarized 
below. 


It was stated that a comprehensive energy policy should 
include, among other things, consideration of environmental 
management factors; that the Board should include envi- 
ronmental protection as a factor in its interpretation of the 
public interest; that studies of environmental questions attend- 
ant upon energy policies should be carried out by the Board 
independent.of the views and recommendations of the petro- 
leum industry; and that first priority for natural gas consump- 
tion should be its use for purposes that would improve air qua- 
lity to protect public health and to minimize detrimental 
effects on equipment, property, and the quality of life. 


Some submittors pointed out that natural gas is the “least 
polluting’ of fuels and that it should, therefore, be conserved; 
that a ‘conservationist ethic’’ demands, among other things, a 
reduction in the environmental impact of energy resources de- 
velopment; and that the ‘surplus concept’’ would negate the 
benefits of reduced domestic demand resulting from conserva- 
tion of energy resources, 


A few submittors felt that the price and cost of energy are 
second in importance to sound ecological practices; that Cana- 
da even now, is being forced to turn to more expensive, risky, 
environmentally damaging and socially disruptive resources as 
cheap, accessible and assured supplies of energy are exhausted; 
that, in addition to considering the economic market price of 
natural gas, the Government should consider the future cost to 
society of any current environmental damage so that the ‘‘real’’ 
cost of future gas supplies can be determined. It was also 
stated that, in order to avoid long-term environmental impacts 
of persistent or slow-degrading petrochemical wastes and by- 
products, a ‘conservation tax’’ of $1.00 per million Btu of 
thermal energy content should be levied against natural gas 
defined for use as feedstocks for the production of plastics or 
textiles. 


Some submittors mentioned that increasing domestic and 
export demands and the resulting increase in production of 
Canada’s finite sources of natural gas lead to the production 
of gas from ecologically delicate Frontier areas before technol- 
ogy has been developed to protect such ecosystems. 


In regard to export of natural gas, it was the view of some 
submittors that environmental considerations, as components 
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of broadly-based criteria, must be applied to assure that any 
exports of natural gas are in the public interest; that such en- 
vironmental considerations should include the rate at which 
Canada is forced into environmentally sensitive Frontier areas 
for gas supplies; a complete environmental impact assessment 
of all new exploration, development, and transportation 
schemes; a comprehensive cost/benefit analysis including 
“hidden social and environmental costs’’; an analysis of alter- 
native energy supply sources having less environmental impact; 
and the effects on the supply of “high quality, low polluting 
fuels’’ in Canada because of various levels of exports of natural 
gas. It was pointed out that all new and existing commitments 
for the export of natural gas should have to satisfy, among 
others, environmental criteria, and further that such exports 
should be determined “in terms of economic, social, and tech- 
nological factors, not in terms of ‘surplus factor.” 


Some submittors observed that, because of the rapid de- 
pletion of natural gas, Canada is forced to turn to other energy 
sources such as coal gasification and nuclear power which were 
said to pose ‘‘more serious environmental problems’’. It was 
stated further that, because of many serious environmental 
problems associated with nuclear power, electricity now gen- 
erated by natural gas must not be replaced by nuclear fuel. 


(ii) Views of the Board 


The submittors’ environmental concerns reflect the 
growing interest of Canadians in energy/environment relation- 
ships. The Board recognizes the importance of taking into 
account relevant environmental factors in dealing with ques- 
tions of natural gas supply, demand and deliverability. It is the 
Board's opinion, however, that many of the environmental 
issues raised by the submittors apply in the borad context of 
the energy/environment interface and can be dealt with more 
meaningfully in considering broad energy policy questions 
such as energy supply alternatives for Canadian requirements. 


The Board has taken increasing account, over many years, 
environmental matters related to energy. The Board notes that 
the environmental concerns of some of the submittors relate to 
broad policy questions, including energy conservation, cost 
and price of energy, technological feasibility, export criteria, 
and energy alternatives. 


With respect to broad policy questions, the Board agrees 
in principle that relevant environmental factors should be 
taken into account in developing a ‘“comprehensive energy 
policy’’ for Canada. However it should be pointed out that the 
Board does not regulate all forms of energy resources nor all 
aspects of energy development. Nevertheless, the Board 


believes that environmental considerations could still be 
applied quite effectively in determining the supply and require- 
ments of natural gas in relation to demonstrated constraints 
respecting the protection of the environment. The Board notes 
that policies and standards respecting environmental protec- 
tion requirements have impacts on energy supply and con- 
sumption, and may result in significant additional use of 
energy. 


On the subject of energy conservation, the Board notes 
that the Office of Energy Conservation, Department of 
Energy, Mines, and Resources, and the Science Council of 
Canada, among others, are studying the ways, means and po- 
tential results of implementing energy conservation measures 
according to end-use sectors. Such a program of energy con- 
servation, introduced recently in the House of Commons, is 
enabling the Government to reduce energy requirements for its 
facilities and to educate and urge citizens to do likewise. 


Canada also actively participates in the efforts of interna- 
tional organizations, such as the Organization for Economic 


Cooperation and Development, in the study of energy manage- 
ment policies and options including conservation. The Board 
believes that judiciously applied conservation policies and con- 
certed actions of implementation thereof would not only pro- 
vide for minimization of adverse environmental impacts but 
also result in certain environmental benefits. 


With respect to cost and price of natural gas, the Board, 
while agreeing with the principle of “internalizing social 
costs’’, notes that tangible data and reliable methodology have 
yet to be developed before such costs can be truly reflected. 


In regard to the adequacy of environmental technology 
for energy development in the ecologically delicate Frontier 
areas, the Board notes that the importance of research for en- 
vironmental protection is well recognized by governments and 
industry. Federal and provincial governments as well as 
industry are doing substantial amounts of research on envi- 
ronmental effects and control technology in regard to energy 
development in Frontier areas. It is the Board's view that, since 
developments of natural gas sources in such areas would re- 
quire new pipeline transportation facilities, adequacy of envi- 
ronmental protection can be examined at public hearings on 
applications made to the Board. Environmental impact as- 
sessments have been or are being made by government and by 
industry. The Board, as at present, will require from applicants 
for certificates to construct and operate facilities for natural 
gas transportation environmental statements as follows: a des- 
cription of the environment existing prior to the construction 
of the physical facilities; statements on probable environ- 


mental and social effects expected to result from building and 
operating the facilities; statements on plans, methods, and pro- 
cedures to control, minimize or avoid undesirable environmen- 
tal and social effects of building and operation the proposed 
facilities. 


Social needs and environmental protection requirements 
can be examined on a case by case basis with respect to trans- 
portation aspects of natural gas development over which the 
Board has jurisdiction. In respect of the exploration for and 
production of gas resources, responsibility lies in other hands 
but there is every reason to believe that careful consideration 
will be given to environmental and social factors. 


The Board ts fully cognizant of the importance of re- 
serving sufficient quantities of “low-polluting’’ fuels to meet 
the foreseeable Canadian requirements so that appropriate en- 
vironmental quality standards may be maintained. The Board 
also notes that all levels of governments are concerned about 
controlling pollutant emissions and other waste discharges 
from power plants and other industries using fossil fuels or 
their derivatives, and that the Federal Government and several 
provincial governments have recently passed legislation en- 
acting air and water quality objectives and standards. There is 
every reason to believe that as technology becomes available 
standards will be promulgated by all levels of government to 
control pollutants and waste as may be required in the public 
interest. 
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CONCLUSIONS & 
RECOMMENDATIONS 


RS 
te 


| TransCanada Pipelines Limited, station 17, Regina, Saskatchewan 


THE SHORTAGE IN SUPPLY 


The actual and potential shortage until Frontier gas is 
connected, if and when adequate reserves are developed, results 
from two factors: 


1. a lack of adequate growth in deliverability resulting from 
low finding rates and from a lack of incentive for produ- 
cers to explore for and develop new reserves because of 
inadequate and uncertain netback, Producers have moved 
drilling rigs and personnel to the United States and other 
areas where opportunities at this time appear to be more 
attractive. The decline in exploration and development 
activity starting two or more years ago is now being re- 
flected in fewer reserves being available to maintain 
deliverability. There has been an impairment in deliverabi- 
lity from large gas fields in northern British Columbia; and 


2. ahigh rate of growth in demand in the Canadian market, 
partly caused by underpricing of gas in relation to alterna- 
tive fuels. The growth East of Alberta in the past two 
years would have been greater but for the inability of 
TransCanada to obtain removal permits from the Province 
of Alberta and of distributors to contract for the desired 
supplies of gas. 


Action to ameliorate the situation is likely to be needed in 
relation to three factors, namely, deliverability, domestic 
demand and existing export licences. Of these, improvement 
in deliverability including development of additional reserves 
to the extent feasible is the most attractive, since curbing 
domestic demand below levels which would result from 
Canadian pricing, conservation, and industrialization policies 
is not in keeping with the intent of the National Energy Board 
Act, and reducing exports could have serious consequences for 
United States’ consumers of Canadian gas. 


DELIVERABILITY 


Improving deliverability isa complex national problem 
requiring the cooperation and coordinated planning of pro- 
ducers, gathering and transmission companies and distribution 
utilities, as well as the governments of producing and con- 
suming provinces and the federal government. Furthermore, 
short term improvements will have to come from gas already 
found, but there is a lead time generally of about three years 
between the initiation of development activity and the delivery 
of the gas in the market place, It therefore seems imperative to 
mobilize a concerted effort to bring about appropriate action 
if any significant improvement in deliverability is to be 


84 


85 


achieved in the remainder of the 1970's, If Frontier gas were 
connected — assuming adequate reserves are discovered and 
suitable transportation arrangements made — the need for and 
reliance on improved deliverability of gas from the Western 
Provinces would be reduced after that date. 


PRICES, ROYALTIES AND TAXES 


An essential component of a solution to the problem of 
deliverability would appear to be a known system of pricing 
and a stable system of royalties and taxation adequate to pro- 
vide producers with the incentive to carry out vigorous explo- 
ration and development programs. Despite the recent clarifica- 
tion by the producing provinces and the federal government of 
the rates of royalties and taxes, uncertainty still appears to 
pervade the producers’ minds. Clarification of the long term 
pattern of field pricing, royalties and taxes is a vital element in 
determining future producer netbacks — the key to investment 
decisions by producers. 


The recent changes in Alberta royalties and federal taxa- 
tion provide clearer indications to the producers of the impact 
of these costs. What is less certain is whether the many pro- 
ducers who make decisions having an impact on future de- 
liverability regard these recent changes as adequate without 
clarification of short and long term pricing policy. 


In British Columbia the prices offered by the British 
Columbia Petroleum Corporation for both new and old gas 
may stimulate some activity but are not likely to be adequate 


to bring on the level of exploration and development required 
to offset the impairment in deliverability of the Westcoast 
system. 


For Canada as a whole, evidence at the Hearing clearly 
indicated that even immediate implementation of pricing of 
natural gas at full parity with competitive fuels might bring 
relatively little short run improvement of deliverability, 
although it would encourage the development of reserves both 
in the Western Provinces and in the Frontier areas in the 
1980's; it would also have an inflationary impact on the Cana- 
dian economy. 


Further idscussion on the pricing of natural gas is set forth 
later in the report, but in the Board's view, immediate intro- 
duction of full parity pricing linked to international oil prices 
cannot be regarded as an effective solution to the problem of 
improving deliverability in the 1970's. 


CASH FLOWS FOR REINVESTMENT 


A more complex problem is the concern of the producers 
with the cash flows necessary to maintain an adequate inven- 
tory of oil and gas reserves to sustain deliverability in the face 
of higher royalties, changes in taxation, the high rate of in- 
flation as it affects the oil and gas industry, the higher cost of 
finding the remaining reserves in the Western Provinces, and 
the still higher costs in the Frontier areas, 


As a preliminary opinion, the Board doubts that cash 
flows available to companies are sufficient to develop an 
adequate reserves base to meet growing Canadian needs. For 
example, the present Alberta royalty on field prices in excess 
of 36¢ per Mcf is approximately 50 percent for old gas and this 
royalty is not deductible for federal tax calculation. On the 
other hand, the Alberta Petroleum Exploration Plan of 
December 1974 improved the netback to the producer, 


The large proportion of the revenue from higher prices 
accruing to governments from royalties and taxes does not, In 
the Board’s opinion, leave producers with sufficient cash for 
exploring and developing high cost reserves in a way which will 
maintain the inventory of reserves necessary for continuing 
maintenance of deliverability. 


Given a national goal of some degree of self-sufficienty in 
energy, and the share of income from the industry going to 
governments, a program of investment of public funds in the 
oil and gas industry seems essential. Syncrude is a good 
example. 


ALBERTA AND SOUTHERN PURCHASING 


Another situation which could aggravate the shortage in 
the Canadian market results from the aggressive and successful 
gas purchasing activities of Alberta and Southern Gas Co, Ltd. 
Over 85 percent of Alberta and Southern sales are to the 
Northern California market. Alberta and Southern has filed an 
application for additional exports but has not asked the Board 
to proceed with it at this time; however, it had been buying 
gas to support its application. Alberta and Southern’s reserves 
under contract are now 9.7 Tcf compared with remaining 
quantities licenced for export of 5.1 Tcf. The difference of 4.6 
Tcf are reserves which, under the Board’s 25A4 formula, 
would be assumed to be available for the protection of the 
Canadian market. Obviously, in the present circumstances, 
they are not available for this purpose. Alberta and Southern 
indicates it needs these reserves because of uncertainty as to 
the priority claims of Alberta utilities and the need to maintain 
the future deliverability of its export commitments. 


Alberta and Southern is continuing to buy gas in 1975, 
aided to some extent by a higher payment to producers than 
other buyers can offer because most of its gas is sold at the 
export price of $1.00, Alberta and Southern stated that the 
higher payment of 27¢ per Mcf, when compared with pay- 
ments to producers providing gas to the TransCanada system, 
results, after deducting royalties and taxes, in only a net in- 
crease of 3¢ per Mcf to the producer. !In any event, the Board 
is recommending that this flow-back system be changed. 


Alberta and Southern, it should be noted, has provided 
some relief to Westcoast Transmission Company Limited to 


help alleviate its shortfall in deliveries to the Pacific Northwest. 


In addition, Alberta and Southern is also making some deli- 
veries available to TransCanada ona “best efforts’’ basis; that 
is, to the extent it can do so without impairing Alberta and 
Southern’s contract obligations to its export customer. Alberta 
and Southern has also had to meet new demands by Alberta 
utilities and production from some of its existing fields has 
been impaired. The exceptionally high reserves protection by 
Alberta and Southern of its export contracts, in contrast 
with the impaired deliverability on the TransCanada system 
which serves Canadian needs East of Alberta, is clearly a pro- 
blem requiring resolution in that it ties up reserves which 
could otherwise be available to meet Canadian requirements. 


PAN-ALBERTA 


The role of Pan-Alberta Gas Ltd. is also important in rela- 
tion to the potential shortage in the 1970's. Pan-Alberta has 
purchased gas under six-year contracts with high rates of de- 
liverability and, in many cases, from marginal pools which 
might not otherwise be connected. Deliverability of the gas in 
the 1970's would appear to complement the potential arrival 
of Frontier gas about 1980. Based on knowledge of Pan- 
Alberta’s current contractual situation, the Board estimates 


Pan-Alberta might deliver up to the following quantities of gas: 


Bcf 
1975 30 
1976 50 
1977 70 
1978 60 
1979 50 
1980 45 


The foregoing includes 14.6 Bcf per year under an initial 
contract with Gaz Métropolitain under which some gas is now 
being delivered. Other contracts are indicated to be near com- 
pletion. There ts still some doubt concerning the ability of 
Pan-Alberta to deliver the volumes indicated in the previous 
table, and there have been delays in deliveries to Gaz Métropo- 
litain as well as in concluding further contracts. These delays 
have been caused by pricing problems as well as by the pre- 
ference of the Ontario Government and Ontario distributors to 
continue to buy their gas from TransCanada. 


There is also a question as to TransCanada’s willingness to 
carry Pan-Alberta gas which is related to the broader problem 
of Alberta’s actions in not approving removal permits to 
TransCanada even though TransCanada is buying new gas and 
renegotiating the price of old gas on the basis of the award 
under the Alberta Arbitration Act. Nevertheless, in the Board’s 
view, it is important that these problems be overcome quickly 
so that the gas now under contract to Pan-Alberta as well as 
gas under contract to TransCanada, but not covered by removal 
permits, can contribute to the alleviation of the impending 
shortage of natural gas. 


EFFECT OF EXPLORATORY ACTIVITY IN THE UNITED 
STATES 


A further problem relates to the competition of the 
United States in particular, and the energy-short world in 
general, for drilling rigs, skilled personnel and investment 
funds. The uncertainty and lack of economic incentive on the 
Canadian scene in the past two years and the large exploration 
and development program underway in the United States 
under more favourable incentives, have caused an exodus of 
equipment, men and money south of the border. For example, 
at the present time, royalties in the United States are between 
12.5 percent and 16.7 percent and are deductible for tax 
purposes, compared with royalties of up to 50 percent in 
Alberta — non-deductible for federal tax purposes — and not 
particularly attractive field prices, net of royalties, in British 
Columbia. The price of new gas in intra-state sales in the 
United States is relatively attractive. The Board therefore re- 
commends that federal and provincial governments review the 
adequacy of prices, royalties and taxes and the resulting net- 
back to the producer in relation to the incentives needed in 
Canada to offset the pull of exploration opportunities from 
the larger United States market. Such a review would neces- 
sarily need to cover oil and gas because of the interrelatedness 
of the exploration for these hydrocarbons. 
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INCENTIVES 


In the Board’s opinion, incentives should be particularly 
aimed at the specific segments which can make the greatest 
contribution to the solution of the problem, namely, the 2.8 
Tcf of unconnected, uncommitted reserves available in 
Alberta, the 1.0 Bcf in the Suffield Block, and a further 1.0 
Tcf of unconnected, uncommitted reserves in British 
Columbia, as well as any improvement which can be made in 
deliverability from presently contracted and connected re- 
serves. 


Evidence at the Hearing suggested that some improvement 
in deliverability could be achieved from already connected re- 
serves but that it would not be prudent to rely on a quick and 
dramatic increase from this source. This is because of the time 
lags involved, and the fact that existing production is often 
tied to specific contracts between private parties. Incentives of 
various kinds will have to be designed in order to induce the 
desired improvements in deliverability. 


As a starting point, better information is needed, for plan- 
ning purposes, on the amount of gas which producing pro- 
vinces expect to authorize for removal from the province for 
each of the next five years. The industry will need to coordi- 
nate the planning and execution of: 


a) infill drilling; 

b) connection of new reserves; 

c) development of processing plants; 

d) new gathering systems; 

e) expansion of transmission systems; and 

f) development of greater storage facilities available to 

distributors, 

Some of the investments may have a comparatively short life 
and cannot be expected to be more than marginally attractive. 


Incentives are needed to embrace some or all of the 
following features: 


1) acceptance by distributors and consuming provinces 
of higher prices; 


2) possible advances or prepayments by distributors and 
by transmission companies; 


3) lower royalties for new gas (Alberta and British 
Columbia have instituted such differentials but they 
may need further adjustment); 


4) faster write-off for tax purposes of expenditures for 
gas plants and gathering systems with a short life; 


5) relaxation by producing provinces of their protection 
requirements if it becomes apparent that there are 
good prospects of future availability of Frontier gas; 
and 


6) rate designs to encourage the efficient use of gas; for 
example, the avoidance of ‘‘dumping” of valley gas 
(gas transported in the system when spare capacity is 
seasonally available) in the summer. 


DOMESTIC DEMAND 


Sales of natural gas in Canada until recently have been 
growing at a rate of 10-11 percent per year partly because gas 
has been significantly underpriced in relation to other fuels. 
Gas has therefore not been used in all cases in a way COmpa- 
tible with conservation of a scarce non-renewable resource. 


PRICING 


Considering first the pricing of natural gas, in the 
medium term, as indicated earlier, full parity value based 
on world oil prices would not significantly improve the 
deliverability of natural gas over that provided by a more 
modest increase in price. For example, evidence was given 
that an increase in the field price to 80¢ to $1.00 per Mcf — 
would be sufficient to induce the connection of gas which 
could improve deliverability in the 1970's. This more 
modest price increase would avoid some of the adverse 
inflationary consequences of full parity. In the longer run, 
prices will have to rise to the level necessary to develop 
whatever resource base is available under reasonable eco- 
nomic conditions. Nevertheless, movement towards higher 
prices need not preclude the continuation of a two-price 
system, one for exports and one for sales in Canada, nor 
prevent Canada, in particular the producing provinces, 
from taking advantage in industrial development of 
Canada’s relatively favourable energy base. 


If gas should become available from new areas in 
quantities more than adequate to meet Canadian require- 
ments, the case will be even stronger for using this re- 
source primarily to supply Canadian requirements at a 
price consistent with the costs of exploration and de- 
livery. The Board therefore does not accept the argument 
of those submittors advocating full parity pricing, in- 
cluding premiums for form value based on OPEC oil 
prices, since this would do little to resolve the prospective 


medium term shortage, would price all Canadian gas at a 
level in excess of U.S. levels, thereby impairing Canada’s 
competitive position, and would result in a curtailment of 
Canadian demand in the 1980’s when gas may be in ample 
supply. Such a policy does not appear to the Board to be 
in the Canadian public interest. 


Agreement between the federal government and pro- 
ducing and consuming provinces on future prices is ur- 
gently needed as is agreement on the share of the revenue 
to accrue to the producers, so that the industry in gene- 
ral can proceed in planning its future courses of action 
and in making investment decisions with some assurance 
as to the regime of prices, taxes and royalties likely to 
prevail in the domestic markets over the next three to five 
years, 


The Board believes that the substantial underpricing 
of gas in the domestic market relative to the price of other 
fuels should be progressively eliminated and the price 
should rise to a level sufficient to induce exploration for 
and development of major new sources of supply. 
Therefore, the Board recommends a pricing policy phasing 
upwards towards commodity value over about a three-year 
period, using in the 1970's, the equivalent Btu price of 
Canadian crude oil in the Toronto market as the yardstick 
of commodity value in this phase-in period, and reassessing 
the situation in the light of circumstances as they develop. 


CONSERVATION 


The need for conservation in the use of natural gas is 
implied in the recognition of it as a scarce non-renewable re- 
source. The federal government has already launched an 
energy conservation program seeking the voluntary coopera- 
tion of Canadians, and more comprehensive programs are being 
developed. Much of the jurisdiction relating to conservation 
measures belongs to the provinces, and the Board is aware of 
conservation programs underway and being studied in several 
of these provinces. Conservation measures, in the Board's view, 
should increase the supply of gas which would be available for 
future use in Canada. 


MAJOR NEW REQUIREMENTS 


An important aspect of the Canadian demand for gas is 
that major new requirements which could not be foreseen a 
few years ago are now developing. These include the use of 
natural gas as feedstock for the petrochemical industry, the 
expansion of the gas-based fertilizer industry, and the new op- 
portunities for natural gas in the Québec market for process 
use in the steel industry. 


The new opportunities for chemical industry develop- 
ments in Canada arise in part from the shortage of oil and gas 
in the United States and because planned chemical industry 
developments in the Middle East are likely to take some time 
to come to fruition. The opportunities include the production 
of ethylene, ammonia, methanol and their derivatives, These 
opportunities coincide with the objectives of Alberta to di- 
versify and industrialize its economy. 


The Board views with favour the rapid further develop- 
ment of an advanced petrochemical industry aimed largely at 
the domestic market, but also at export markets, provided 
there is some assurance of the longer run viability of these 
plants in the face of potential competition from Middle East 
production units based on lower cost feedstocks, The Board 
believes, however, that controls are needed over the export of 
basic petrochemicals derived from natural gas as a feedstock, 
particularly during the period when a potential shortage of 
natural gas for use as fuel in Canada may exist. 


In Québec, until recently, natural gas could not compete 
effectively with oil because of the low price of imported oil 
and its penetration has been restricted to five percent of the 
energy market. The relative price of oil and gas has reversed 
but the Québec distributors have not been able to secure the 
gas they need to meet growth in existing market areas or to 
develop new markets, because of the difficulty in contracting 
for new supplies of gas. 


A further problem, discussed later, relates to transporting 
the gas to the province. Québec desires more of this premium 
fuel, both for residential use and to develop its industrial base, 
including the use of gas in industrial processes and for reasons 


of security of supply. Ontario and Manitoba also have not been 


able recently to obtain supplies of gas sufficient to meet po- 
tential demand. 


EFFECT OF FLOW-BACK FROM HIGHER EXPORT 
PRICES ON GAS PURCHASING 


When export prices were increased to $1.00 per Mcf, the 
federal government required that the benefit from the higher 
export prices should flow back to producers — except in B.C. 
where it would flow initially to the British Columbia Petro- 


leum Corporation in respect of those producers selling gas to it. 


The initial scheme, which the Board indicated might need to 
be modified, caused the increased funds to flow back to the 
producers serving each group of licences, This has meant that 
producers selling to Alberta and Southern where the gas Is 
shipped almost wholly to export markets, receive a much 
higher netback than producers selling on the TransCanada sys- 
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tem where at least 6O percent of the gas is sold in the domestic 
market. This is inequitable and inhibits gas being purchased 
for the domestic market. The Board is proposing to modify 
the export flow-back scheme on the basis that Alberta pro- 
ducers should receive the same flow-back for:each Mcf of gas 
sold. 


TRANSMISSION OF GAS BY TRANSCANADA PIPELINES 


TransCanada Pipelines has been the major buyer of gas for 
utilities east of Saskatchewan; some time ago it stated It was 
willing to carry gas on a contract basis for others. More recent- 
ly, because of its assessment of the impending impairment of 
deliverability on its system in relation to its contractual obliga- 
tions to domestic distributors and export customers, it has 
refused to enter into further transportation contracts to carry 
gas for others. At the Hearing, TransCanada indicated that its 
present policies were based primarily on meeting its contractual 
obligations to domestic and export customers. It recognized 
some obligation to renew contracts to Canadian distributors 
when they expired, but its exact position on this point was not 
clear, 

TransCanada stated that, following this policy, it was 
buying natural gas both in conventional and Frontier areas only 
to maintain deliverability, but indicated that at this time it 
estimated that all gas in Alberta surplus to that province's 
needs would be required to maintain deliverability on its sys- 
tem in the 1970's. Although it had earlier indicated to distri- 
butors that they should negotiate directly with producers for 
natural gas to meet growth in their own markets, TransCanada 
now reluctant to carry additional gas for them until it has ac- 
quired sufficient gas itself to restore the deliverability on its 
system. 


Part of TransCanada’s problem appears to stem from the 
reluctance of the producers and the Alberta Government to 
accept TransCanada as the sole buyer of gas for Eastern Cana- 
dian utilities, while at the same time, the Government of 
Ontario insists that TransCanada should be the sole buyer. 
These attitudes may have had relevance when gas prices were 
established by arm’‘s length negotiation between private 
parties. That situation has virtually disappeared with pricing 
being determined tn effect by decisions under the Alberta 
Arbitration Act. If prices are to be established by government, 
as seems likely, the producers’ netback will not be affected by 
the identity of the buyer nor indeed by the number of buyers 
for a given market. In these circumstances, if it is more ef- 
ficient for TransCanada to the buyer, and if Eastern distri- 
butors and the Ontario government wish to operate this way, 
the Board can see no disadvantage to producers as compared 
with direct purchase by distributors. 


It is understandable in this difficult and complex situation 
that TransCanada should refuse to enter into new contracts 
while faced with the threat of impairment of its ability of 
fulfill existing ones. 


From a Canadian public interest point of view, the present 
situation has the result that facilities will not be provided to 
meet growing Canadian needs for natural gas. 


This situation could be improved if the pricing issue with 
Alberta is resolved and Alberta releases the outstanding re- 
moval permits. The attitude of TransCanada will also be af- 
fected by the treatment of existing export commitments 
recommended by the Board. Nevertheless, it is the Board’s 
view that reasonably foreseeable requirements of Canadians 
should be supplied and that transmission facilities should be 
built to deliver the gas under appropriate safeguards to the 
transmission Company. 


The Board anticipates that TransCanada will wish to re 
consider its present policy in the light of the Board’s statement 
of intent to condition export licences in order to ensure that 
Canadian requirements are met and its recommendation, dis- 
cussed later, to create powers of allocation in relation to na- 
tural gas. These two actions will place a new perspective on 
TransCanada’s contractual obligations and, provided the 
company’s financial integrity is not impaired, it is anticipated 
that TransCanada will provide the services expected of a pipe- 
line transportation company in relation to approved Canadian 
requirements for service. 


EXISTING EXPORT COMMITMENTS 


Section 83 of the Act prescribes certain tests to be applied 
by the Board under an application for a licence. In particular 
the Board must satisfy itself that the quantity of gas to be ex- 
ported does not exceed the surplus remaining after due al- 
lowance has been made for the reasonably foreseeable require- 
ments for use in Canada. 


Under Section 17(2) of the Act the Board may change, 
alter, or vary a certificate or licence issued by it, but no such 
change, alteration or variation is effective until approved by 
the Governor in Council. While this section has never been 
applied in relation to licences for exports of natural gas, cir- 
cumstances may require the Board, in the public interest, to 
modify such licences and the conditions applicable to them. 


These provisions of the Act must have been in the con- 
templation and knowledge of the parties at the time contrac - 
tual commitments were made. In the view of the Board it is 
contrary to the provisions and the intent and spirit of the Act 


that contractual obligations permitted under export licences 
should continue to be fulfilled under circumstances in which 
Canadian requirements for use of Canadian natural gas in 
Canada cannot be met. The applicable provisions and the 


,powers of this Board under the Act indicate that the require- 


ments for gas for use in Canada must be protected and the 
terms and conditions of licences can and, in circumstances 
such as now exist, should therefore be varied. 


The Alberta Government conditions removal permits from 
the province to require that priority be given to the needs of 
Alberta utilities. This effectively ensures that Alberta con- 
sumers obtain the gas they need, including growth above 
present levels of demand, irrespective of contractual obliga- 
tions to users Outside the province. 


It is also interesting to note that Alberta removal permits 
are conditioned as to the fields from which gas can be taken; 
similarly existing Canadian export licences will be regarded as 
conditioned to be limited to gas from currently producing 
fields and no Frontier gas will be allowed to be exported to 
meet existing licences without explicit Board approval. 


At the present time, the Province of British Columbia does 
not have a system of removal permits. However, in the present 
Hearing, the B.C. Energy Commission stated that B.C. gas users 
would not be limited to their present contractual entitlements 
even if this meant that contractual obligations to export custo- 
mers could not be fully met. 


Saskatchewan is a net importer of gas and there are indi- 
cations that applications to remove gas from the province 
would not be likely to be approved. Each of the three Western 
producing provinces has indicated that it has taken or Is taking 


_ steps to protect consumers. Consumers in Manitoba, Ontario 


and Québec are, however, left without adequate protection. 


The existence of the potential shortage makes it most 
unlikely that applications for licences for new exports of gas, 
before the connection of Frontier gas, could be granted. Within 
the constraints of the prospective shortage, the Board will, 
however, seek to the extent possible and in compliance with 
the Statute, to avoid or mitigate hardships among export custo- 
mers isolated from substitute supplies of energy. 


The present Canadian situation is, to some estent, under- 
stood in the United States as shown by the following quota- 
tion from page 19 of the National Gas Survey, Volume 1, “A 
Time for Decision and Action’’, preliminary draft published 
by the United States Federal Power Commission, February 
1975. 


“It is now clear that we cannot rely on Canada over the 
near term to continue to serve American export markets 
for either natural gas or oil at historic prices and levels of 
service. The potential for future natural gas deliveries from 
Canada to the U.S. is related to the extent to which Cana- 
dian reserve levels may be developed which are in excess 
of Canadian requirements and to the mutual advantages 
which may accrue to each through the construction of 
new oil and gas transportation systems from the as yet 
undeveloped Canadian frontier areas’’. 


CANADIAN REQUIREMENTS AND EXPORTS 


It is the view of the Board that reasonably foreseeable 
requirements for gas for use in Canada consistent with the 
pricing, conservation and industrialization policies of 
Canadian governments, must be given priority over exist- 
ing export commitments. In this regard, several export 
licences have a cumulative feature so that gas not exported 
in any year can be exported in subsequent years. The 
Board will recommend that the remaining licences not 
having such a condition be made cumulative so that if an 
impairment does occur but adequate gas later becomes 
available, the quantities in the licence could be restored. 

\f licences were to expire before the maximum authorized 
quantity could be exported, consideration could be given 
to making up any shortfall in the awarding of new li- 
cences, if and when new exports become possible. 


NEED FOR ALLOCATION 


The Hearing made evident that there is still uncertainty 
about the size and timing of a future shortage and the effect 
on peak-days will be more acute than on annual deliveries. 
Also there is no existing arrangement to ensure that reasonable 
demands for gas in the non-producing provinces are met, and 
unreasonable demands discouraged and that equity between 
the domestic and export markets is achieved. !t is also 
apparent that the price mechanism can give only limited as- 
sistance in resolving these problems. While it is not yet clear 
whether these problems will be relatively light or severe, It is 
evident that there are, at present, inadequate mechanisms for 
dealing with them. The Board therefore will be recommending 
that allocation powers be created to cope with the situations 
outlined above. 


PLANNING 


The foregoing review of the problems of coping with the 
shortage of natural gas in the 1970's has highlighted the com- 
plexity of the Issues, their national scope and the interrelation 
among actions by producers, gathering, transmission and dis- 
tribution companies, and governments. 
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A coordinated approach is needed if the adverse impact of 
the shortage is to be minimized, yet no adequate planning me- 
chanism exists to provide a forum for the various parties in- 
volved to come together and work out a comprehensive plan 
of action. A start is being made within the Canadian Gas 
Association but its forum needs broadening so that it embraces 
producers, gathering, transmission and distribution companies, 
consumers, as well as provincial and federal governments. The 
Board will be recommending the creation of such a body. 


RESOURCE DEVELOPMENT AND MANAGEMENT IN THE 
1980's 


THE NEED FOR GAS 


The evidence is clear that if existing export commit- 
ments are to be met, new sources of supply will be needed 
for use in Canada at an early date. The uncertainty as to 
the extent of the shortage in the 1970's and the fact that 
major developments for using gas in Canada, such as pe- 
trochemicals, may well have to be deferred pending the 
availability of new sources of gas both point to the pru- 
dence of connecting new sources of gas at an early date. 
Even if existing export commitments are not met, new 
sources of gas will be needed by Canadians by the mid- 
1980's. 


DEVELOPMENT OF THE RESOURCE BASE 


Since there is a demonstrable need for new sources 
of supply a strategy is needed on the development of the 
resource base, It is difficult to formulate such a strategy 
without adequate information and improvement of the 
knowledge of new sources of supply and alternative 
options. 


The evidence indicated that there is still inadequate 


information to appraise the size of the Beaufort-Delta and 
High Arctic resource base. The reserves discovered are rela- 
tively small and estimates of the potential cover a wide 
range. A perspective on the role of Frontier gas cannot be 
achieved until more information is available. Several pro- 
ducers mentioned the urgent need to clarify jurisdictional 
matters in offshore areas, and the regulations relating to 
leasing and royalties in all Frontier areas, in order to sti- 
mulate exploration activity. 


OPPORTUNITIES FOR CANADIAN USE OF NATURAL 
GAS 


There was some evidence that if Frontier gas were 
connected to markets it would be likely to flow at first in 
quantities which would be difficult for the Canadian 


market to absorb immediately. Yet, on the other hand, 
there are additional major new uses as well as possibilities 
for extensions of existing markets for gas In Canada. It 
would appear that an opportunity exists for Canada to use 
this energy and feedstock supply to further its own devel- 
opment. Coordinated planning by the federal and provin- 
cial governments and industry is vital if full advantage is 
to be taken of the potential surge in supply which could 
result from suecessful Frontier developments. 


SURPLUS TESTS — NEW EXPORTS 


There was considerable but inconclusive discussion of 
whether new exports would be a necessary component of a 
pipeline project to connect Frontier gas. This question will be 
resolved only when applications are heard and decisions ren- 
dered. 


The Board’s view, given earlier in this report, is that any 
new exports must be relatively short term and conditional on 
Canadian needs having continuing priority. A forecast of 
“reasonably foreseeable requirements for use in Canada’”’ can 
be overtaken by actual events not adequately foreseen; there 
is an obvious need to avoid repeating the present difficulty in 
which gas needed in Canada is committed to export on long 
term contracts, 


There was virtually unanimous agreement among the par- 
ticipants at the Hearing that the Board’s 25A4 formula, design- 
ed for protection of Canadian requirements, is inadequate in 
today’s conditions to ensure protection of Canadian markets. 
More emphasis will have to be given to deliverability and to 
ensuring that Canadian requirements are met on a continuing 
basis. |n addition, the complexities and uncertainties related to 


Frontier gas require that the Board maintain some flexibility in 
its attitude to applications for export licences. 


RECOMMENDATIONS 


It is probably not possible to avoid a shortage even with a 
rare combination of optimum decision-making by producers, 
gathering and transmission companies, distributors, and pro- 
vincial and federal governments; it would not be prudent to 
assume this optimum will be achieved. Nevertheless it is the 
hope of the Board in making its recommendations that the 
incentives for all parties to avoid the consequences of a short- 
age will be such that the use of any powers to allocate natural 
gas can be minimal. 


Compressor station, !mage, Ontario 


The following recommendations are aimed at alleviating 
the impending shortage of natural gas in the 1970's, and at 
developing policies for the longer term when natural gas could 
once again be available in quantities such that some of it might 
become surplus to Canadian needs. 


In relation to the shortage, the recommendations are of 
four types. First, there are proposals for improving deliverabi- 
lity; secondly, for raising prices in Canada which will have an 
effect on curbing demand and stimulating supply; thirdly, the 
Board recommends the creation of new powers to allocate gas 
in Canada; and fourthly, the Board indicates action that will 
be taken to condition existing export commitments so that 
priority can be given to Canadian demand. 
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DELIVERABILITY 


Improvement of deliverability must be achieved to the 
greatest practicable extent in alleviating the impending short- 
age in the 1970's. 


The most important single step in this regard is the re- 
moval of uncertainty from the minds of producers and the as- 
surance of a netback to them which will be adequate to stimu- 
late exploration and development. The necessary actions 
would appear to include: 


1) assurance by provincial and federal governments that 
the system of taxes and royalties, once established on 
a basis adequate to stimulate exploration and devel- 
opment, will remain in effect for a sustained period; 


2) an appropriate field price in Alberta (including the 
netback from exports) in 1975 which, in the Board's 
view, would be adequate to induce greater deliverabi- 
lity would be in the range of 80¢ to $1.00 per Mcf. In 
this regard, it would be of assistance If governments 
endorsed the principle that the flow-back from higher 
export prices should be equalized for Alberta produ- 
cers. 


lt would be o7 assistance to the industry if govern- 
ments could agree on a formula for pricing gas consumed 
in Canada over the next three to five years so as to pro- 
vide the producer with sufficient assurance as to future 
prices in order that uncertainty in investment decisions 
could be reduced; there would then be less tendency to 
defer making them; 


3) in the Board’s view, the present schedule of field 
prices in British Columbia, where there is no explicit 
royalty, is unlikely to lead to a sufficiently vigorous 
exploration and development program and this will 
cause a continuation of the existing shortfall in deli- 
verability. If this situation is to be improved, it seems 
essential that the B.C. Government should review its 
schedule of field prices in relation to those expected 
to prevail in Alberta and to the opportunities for ex- 
ploration which now exist in the United States; 


4) review by producers and provincial and federal go- 
vernments of what further incentives might be needed 
beyond those identified above to encourage: 


(a) the early connection of discovered but not yet 
connected reserves; and 


(b) the maintenance and, where possible, increase of 
deliverability from reserves now connected; 


5) assuming the domestic pricing issues have been re- 
solved, it would in the view of the Board be in the 
public interest of Canada if the Alberta Government, 
in the light of the new circumstances prevailing, were 
to release the permits removal for TransCanada 
Pipelines already approved by the Alberta Energy 
Resources Conservation Board. It would be helpful to 
add removal permits to Alberta and Southern’s per- 
mits so that gas under contract to that company can 
be more readily made available to relieve shortage 
East of Alberta. In addition, it would assist in plan- 
ning measures to relieve the shortage if the Alberta 
Government were to make available annually a five- 
year forecast of deliverability, consumption in 
Alberta, and the quantity of gas which might be au- 
thorized for removal from the province. 


PRICING 


The Board’s recommendations on pricing are intended to 
meet as equitably and fully as possible the interests of pro- 
ducing provinces and of Canadian consumers in such a way as 
to bring optimum advantage to Canada as a whole. The most 
appropriate pricing policy, when the bulk of production for 
use in Canada East of Alberta comes from one province, must 
recognize the interests of that province. 


The Board recommends, for the purpose of conserving a 
valuable non-renewable natural resource and inducing explora- 
tion for the development of new supplies, that domestic prices 
of gas be phased in to commodity value — using as a major 
yardstick the Btu equivalent of the price of Canadian crude 
oil at Toronto — over about a three-year period. 


The Board further suggests that the price of natural gas 
should be high enough when Frontier gas reaches markets to 
ensure development of the resource base for Canadian use. In 
the longer term, the Board recommends that consideration be 
given to maintaining a two-price system, one for domestic sales 
and one for exports, if future supply developments are such 
that Canadians and Canadian industrial development can take 
advantage of a favourable natural gas resource base. The price 
to Canadians should be cost related in the broad sense of being 
adequate to ensure further development in supply; thé price 
for exports should be related to the cost of alternative energy 
supplies in the export market. 


CONSERVATION 


The Board endorses the programs of conservation being 
undertaken and proposed by federal and provincial govern- 
ments and would hope to see them strengthened. 


In this regard, the Board attaches importance to the ab- 
solute saving of energy, rather than merely encouraging gas 
users to convert to oil, the longer term supply of which may 
be equally or more uncertain. 


NEED FOR ALLOCATION 


The Board recommends enactment of legislation to pro- 
vide for powers of allocation. 


The purpose of the legislation would be to ensure that gas 
to meet approved foreseeable requirements for use in Canada is 
given priority over exports and that, to the extent that gas 
available for use within Canada is less than the total Canadian 
demand, the available supply is delivered on an equitable basis 
in relation to the requirements of the various provinces in 
which Canadian gas is consumed. 


EXPORTS 


The National Energy Board Act requires that Canada’s 
energy needs be protected and permits the export only of sur- 
pluses in excess of ‘reasonably foreseeable requirements for 
use in Canada”. It was never the intent that, should circums- 
tances arise which could not be foreseen when a long term 
licence was issued, Canadians should be denied the right to use 
their own energy resource. Export licences, issued by the 
Board with the approval of the Governor in Council, authorize 
the export of ‘not more than’’ certain daily, annual and total 
amounts and are not a commitment to maintain the maximum 
permitted export levels. 


The Board proposes to take appropriate action under 
Section 17 of the Act, for the purpose first, of inserting a con- 
dition in all existing export licences making the annual and 
daily entitlement conditional on approved Canadian require- 
ments being met, and second, of making cumulative those |!- 
cences which are not now cumulative. Consideration could be 
given to making up any shortfall in any new export authoriza- 
tions if and when they may be approved. 


The Board recommends to the Government that the Go- 
vernment exert control over the exports of first stage derivative 
chemicals produced from natural gas as a feedstock which are 
not now subject to control under the National Energy Board 
Act. This appears to be essential to safeguard Canadian require- 
ments for natural gas to ensure development in Canada of the 
secondary and tertiary stages of the chemical industry. The 
Board controls the export of ethylene but does not have con- 
trol over such gas-based materials as ammonia and methanol. 


With regard to the calculation of surplus for purposes of 
disposing of export licence applications, the Board wil! hence- 
forth make a case-by-case assessment of reserves and delivera- 
bility both when licences, if any, are issued and at appropriate 
subsequent intervals. This will include both a Canada-wide 
assessment and one based on each delivery system. All future 
exports will be conditioned so that Canadian requirements will 
have continuing priority. 


It is clear that great reliance for Canada’s future needs is 
being placed by many who made submissions to the Board on 
anticipated gas supplies from the Beaufort-Mackenzie areas 
and the Arctic Islands. Although the extent of reserves so far 
discovered in the Beaufort-Delta area and the Arctic Islands is 
still far short of the amounts needed to resolve all concern 
about future supply, the Board believes that Arctic or other 
Frontier reserves are likely to be developed more fully and 
does not recommend cessation of all natural gas exports at this 
time. In fact, cutting off all exports at once would extend our 
period of self-sufficiency only very marginally compared with 
phasing out exports, as necessary, to meet Canadian needs. See 
Figure No, 300n page 72. The same figure shows that such a 
phasing process does considerably extend the time during 
which Canadian requirements can be met from non-Frontier 
sources, 


\f it becomes apparent that Arctic reserves will not mate- 
rialize in significant quantities or if whatever reserves may be 
proven should not be connected to market, the government 
should then seek an arrangement with the United States under 
which any further Canadian exports, under existing licences, 
would be repayable in gas. Further measures may require con- 
sideration if the supply and deliverability situation does not 
materially improve. 


PLANNING 


The Board recommends that a committee or council with 
representatives from all sectors of the gas industry and pro- 
vincial and federal governments be formed: 


1) to study and advise upon means to reduce the impact 
of the impending gas shortage; 


2) to study and advise upon means of using to best ad- 
vantage the surge of natural gas expected to be 
available and when gas from Frontier regions is 
connected to markets. 


The Board is well aware that the problems we face cannot 
be solved by any new arrangement for consultation and discus- 
sion. The differences of view in Canada reflect real differences 
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in interests; nevertheless such a committee or council might 
provide a clearing house where a common understanding of 
facts and of viewpoints could be sought and perhaps achieved, 
where ideas could be exchanged and tested, and where priori- 
ties and means of meeting problems could be assessed. Such a 
council could not of course commit governments or corporate 
entities, but it could make available to governments and cor- 
porations informed advice and perhaps useful recommenda- 
tions springing from an agreed basis of facts and a broadly 
considered assessment of options. It would supplement but 
not replace the many channels of communication which are 
necessary in the political, official, regulatory and business 
spheres and could be useful in speeding up the process of com- 
munication, feed back and synthesis which is necessary to deal 
with a set of problems so intricate as that now apparent in 
relation to the natural gas industry. 
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Definitions 


Natural gas, commonly known as gas cap gas, which overlies and is in 
contact with crude oil in the reservoir, except where the volume of oil is 
small and where production of such gas does not significantly affect the 
crude oil recovery. 


Those established reserves which because of size, geographic location 
or composition are not considered economically connectable to a 
pipeline at the present time. 


The production of gas either from the gas cap of an oil reservoir normally 
after depletion of the oil, or from a cycled gas pool upon cessation of the 
cycling operation. a. 


With reference to natural gas reservoirs or production from them — those 
reservoirs from which natural gas will flow in commercial quantities 
without application of any technology other than that usually associated 
with gas well completions; the production from such reservoirs. 


Those areas of Canada which have a lengthy history of hydrocarbon 
production. 


Same as Conventional Areas. 


The average daily rate of take specified in a contract negotiated between 
a gas supplier and a gas purchaser. 


In general terms, the western part of the Western Canada Sedimentary 
Basin characterized by rapid thickening of the Mesozoic sedimentary 
section westward. Canadian Hunter uses the term more specifically to 
describe an area immediately east of the foothills belt, extending for 
some 400 miles from approximately 52°30’ north latitude in Alberta, to 
57° in British Columbia. The Mesozoic section in this area is generally of 
low permeability and is considered by Canadian Hunter to be almost 
universally gas-saturated. 


Those volumes of established reserves which for a specific reason, 
usually because of involvement in a recycling or pressure maintenance 
project, are not now available for market. 


A general term used to refer to an actual or expected rate of natural gas 
production. 


Dempster Lateral 


Elmworth or 
Elmworth/Wapiti 
Area 


Established 
Reserves* 


Initial Established 
Reserves* 


Remaining 
Established 
Reserves* 


Feedstock 


Frontier Areas 


Frontier Reserves 


Heavy Fuel Oil 


Hog Fuel 


Initial Volume 
in-place* 


Infill drilling 


International Price 
of Crude Oil 


A proposed pipeline to transport gas from the Mackenzie Delta area 
along a route generally parallel to the Dempster highway, to connect with 
the Alaska Highway Pipeline near Whitehorse in the Yukon Territory. 


An area of the Deep Basin of Alberta, centred some 20 miles southwest 
of Grande Prairie, currently undergoing active development of natural 
gas reserves. 


Those reserves recoverable under current technology and present and 
anticipated economic conditions, specifically proved by drilling, testing 
or production, plus that judgement portion of contiguous recoverable 
reserves that are interpreted to exist, from geological, geophysical or 
similar information, with reasonable certainty. 


Established reserves prior to the deduction 
of any production. 


Initial established reserves less cumulative production. 


Raw material supplied to a refinery or petrochemical plant. 


Those areas of Canada which have a potential for but no history of 
production. These include the Mackenzie Delta-Beaufort Sea area, the 
Arctic Islands and the offshore areas. 


Reserves located in the frontier areas. 

In this report the term heavy fuel oil is used to include bunker fuel oils 
which are No. 5 and No. 6 fuel oils and also industrial fuel oil which is No. 
4 fuel oil. 

Fuel consisting of bark, shavings, sawdust and low grade lumber and 


lumber rejects that result from the operation of pulp mills, sawmills and 
plywood mills. 


The gross volume of raw natural gas calculated or interpreted to exist in 
a reservoir before any volume has been produced. 
The process of drilling additional wells in a producing field, thereby 


reducing the spacing between wells. 


A generalization for the ‘‘going price’ of crude oil in the world markets. 


XX| 


Light Fuel Oil 


Marketable Natural 
Gas* 


Massive Hydraulic 
Fracturing 


Natural Gas 
Liquids* 


Non-Associated Gas* 


Permeability 


Quad 


Rate of Take 


Raw Natural Gas* 


Remaining 
Established 
Reserves 
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In this report the term light fuel oil is used to include furnace fuel oil 
which is No. 2 fuel oil and stove oil which is No. 1 fuel oil. The major 
volume of light fuel oil used in Canada is furnace fuel oil. 


Natural gas which is available to a transmission line after removal of 
certain hydrocarbons and non-hydrocarbon compounds present in the 
raw natural gas and which meets specifications for use as a domestic, 
commercial or industrial fuel. Marketable natural gas excludes field and 
plant fuel and losses, excepting those related to downstream 
reprocessing plants. 


A technology applied to low permeability reservoirs which creates 
fractures in the pay section to improve reservoir productivity. The 
fractures are induced through injection of fluid under pressure, and held 
open after the pressure is released by a propping agent introduced with 
the injected fluid. It differs from fracturing techniques in common use in 
conventional reservoirs in that much larger volumes of injected fluid and 
propping agent are used, so that fractures of greater magnitude result. 


Natural gas liquids are those hydrocarbon components recovered from 
raw natural gas as liquids by processing through extraction plants or 
recovered from field separators, scrubbers or other gathering facilities. 
These liquids include the hydrocarbon components ethane, propane, 
butanes and pentanes plus or a combination thereof. 


Natural gas not in contact with crude oil in the reservoir or natural gas in 
contact with crude oil where the volume of oil is small and where 
production of such gas does not significantly affect the crude oil 
recovery. 


Permeability is a property of a porous medium and is a measure of the 
capacity of the medium to transmit fluids. 


A unit of energy equivalent to 10'° British thermal units. 


The average daily rate of production of natural gas related to the volume 
of initial established reserves assigned to the reservoir or reservoirs from 
which that production is obtained. For example 1:7300 means one 
million standard cubic feet per day of production for each block of 7300 
million standard cubic feet of initial established reserves. 


The lighter hydrocarbons and associated non-hydrocarbon substances 
occurring naturally in an underground reservoir, which under 
atmospheric conditions is essentially a gas, but which may contain 
liquids. 


See ‘‘Established Reserves’’ 


Reserves Additions 


Reserves 
Appreciation 


Self-Reliance 


Solution Gas* 


Straddle Plant 


Supply Capability 


Supply Tracking 


Ultimate Potential* 


World Price 


Incremental changes to established reserves resulting from the discovery 
of new pools and reserves appreciation. 


Incremental change in established reserves resulting from extensions 
and revisions to existing pools. 


Canadian self-reliance in energy can be measured by the degree to 
which Canada is able to depend on its own resources to meet its own 
energy requirements. Concerns with the security of supply have led to 
the establishment of a goal limiting net imports or crude oil to either one- 
third of Canada’s feedstock requirements or 800 Mb/d, whichever is 
less, by 1985. 


Natural gas which is in solution with crude oil in the reservoir at original 
reservoir conditions and which is normally produced with the crude oil. 


A natural gas processing plant in which gas is further processed, 
subsequent to field processing, to remove liquid components. Generally, 
the plant is located on a main transmission system and is said to 
‘‘straddie’’ the pipeline; also known as a reprocessing plant. 


The deliverability that could be achieved from a gas reservoir or group of 
reservoirs when restricted only by reservoir performance, well density 
and well capacity, field processing capacity and contract rates. 


A supply forecasting procedure utilized during a period when supply 
Capability exceeds demand, whereby deliverability is restricted to 
(or‘‘tracks’’) that demand until such time as supply capability falls below 
the demand level. 


An estimate of the initial established reserves which will have become 
developed in an area by the time all exploratory and development activity 
has ceased, having regard for the geological prospects of that area and 
anticipated technology and economic conditions. Ultimate potential 
includes cumulative production, remaining established reserves and 
future additions through extensions and revisions to existing pools and 
the discovery of new pools. 


See ‘‘International Price’’ 


*The Board has adopted the reserves terminology and definitions recommended by the Joint Task Force on Uniform Re- 
serves Terminology, 1978. Definitions marked * are Task Force definitions of terms used in this report. 
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Metric Conversion Table 


1 cubic foot of natural gas 0.028 327 84 cubic metres 
(14.73 psia and 60°F) (101.325 kilopascals and 15 
degrees Celsius) 


1 Btugo/63 ~ 1 054.615 joules 

1 quad = 1.054 615 x 10° gigajoules 

1 Btugog; per cubic foot = 0.037 887 67 megajoules per 
(Saturated, 14.73 psia cubic metre (zero moisture, 
and 60°F) 101.3825 kPa and 15°C) 

1 inch = 0.0254 metres 

1 foot = 0.3048 metres 

1 psi = 6.894 757 kilopascals 


1 pound (avdp) 0.453 592 4 kilograms 
1 short ton = 907.184 7 kilograms 


1 barrel = 0.158 987 3 cubic metres 
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Chapter 1 
Summary and Conclusions 


Early in 1978 the National Energy Board felt it advisable, 
because of changing circumstances in the natural gas in- 
dustry, to make an appraisal of the supply of gas in rela- 
tion to reasonably foreseeable requirements for use in 
Canada and for authorized exports. 


The Board also felt it timely and appropriate, in the light of 
possible applications for licences to export natural gas, to 
re-examine its procedures for determining the surplus of 
natural gas. 


The Board wished to receive advice from the energy sec- 
tor, the provinces and the general public on matters of 
gas supply, demand anc -=urplus. By its Hearing Order 
GHR-1-78 dated 26 April 1978 (Appendix 1), the Board 
announced a public inquiry would be held commencing 
11 October 1978 in Calgary, Alberta, followed by sittings 
in Vancouver, British Columbia, Halifax, Nova Scotia, 
Quebec City, Quebec, and Ottawa, Ontario. 


In response to the Board’s Order, 89 written submissions 
were received. All provinces, except Prince Edward Is- 
land, were represented, as were the two major petroleum 
industry associations, CPA and IPAC. The inquiry occu- 
pied 26 days and resulted in some 6000 pages of 
transcript. 


The purpose of this inquiry was to examine Canadian gas 
supply and demand and to review procedures for calcu- 
lating surplus. In its 1975 Gas Report* the Board had set 
forth certain general principles respecting surplus calcu- 
lation procedures. The Board now invited submissions on 
specific surplus calculation procedures which would em- 
body as many as possible of the aspects of the principles 
set forth in that Report. 


lt was not the purpose of the inquiry to consider and de- 
termine any specific applications which were before the 
Board or which might come before the Board in the near 
future. Nor was it intended that there would be any deci- 
sion arising out of the inquiry which would authorize ex- 
ports of natural gas or the construction of any new pipe- 
line facilities. However, it was the intent to determine the 
extent to which reserves and deliverability of gas ex- 
ceeded the reasonably foreseeable requirements for gas 
in Canada and currently authorized exports. Such surplus 


*Full titles of reports and studies referred to in this report are listed in the 
abbreviations section at the front of the report. 


determination would form the basis for considering spe- 
Cific export applications in subsequent proceedings. 


This report deals with the written and oral submissions 
made to the Board during that inquiry and with the find- 
ings of the Board on the evidence so rendered. The re- 
port deals first with supply, covering reserves and deliver- 
ability from conventional areas and then similar 
information on frontier areas. 


Requirements are discussed first for markets currently re- 
ceiving natural gas service (‘‘existing markets’) and then 
for markets beyond the reach of existing gas transmission 
and distribution facilities (“‘expansion markets’’). 


A chapter on supply/demand balance is followed by one 
on surplus procedures and calculations. Other related is- 
sues are dealt with in the final chapter of the Board's Re- 
port. Appendices, where applicable, have been reported 
in both Imperial and metric units. 


The main conclusions of this Report are: 


e The Board’s estimate of remaining established reserves 
in conventional areas is 66.1 Tcf at the end of 1978. 
This is 4.7 Tcf more than estimated for year-end 1976 in 
the Northern Pipelines Report. In the Mackenzie Delta- 
Beaufort Sea area, the Board finds no change to be re- 
quired in the estimate of established marketable gas 
presented in the Northern Pipelines Report, i.e. 5.3 Tcf. 
The estimate of established reserves of marketable gas 
in the Arctic Islands has been increased from 7.3 Tcf to 
9.2 Tcf. The Board does not believe a meaningful esti- 
mate of established reserves in the East Coast offshore 
areas is possible at this time. 


e Growth in demand for natural gas in existing markets 
will average 3.0 percent per year between 1978 and 
2000. For the year 1990 the forecast is some 11 per- 
cent lower than the forecast shown in the Northern 
Pipelines Report. This reduction results from a lower 
forecast of economic activity and a lower demand for 
natural gas for the generation of electricity than in that 
Report. 


e The Board has made an estimate of potential sales of 


natural gas in expansion markets in Quebec and the 
Maritimes which might take place given specific pricing 
and other assumptions. The Board has made allowance 
for this demand as part of Canadian requirements, rec- 
ognizing that the justification for such expansion will be 
required to be demonstrated in a subsequent hearing. 
The Board estimates that under certain conditions, addi- 
tional net sales of natural gas east of Ontario might be 
approximately 180 Bcf in 1990, rising to some 255 Bcf 
in the year 2000. The amounts of imported oil which 
might be displaced by additional sales of natural gas in 
Quebec and the Atlantic Provinces are some 80 Mb/d 
in 1990 increasing to some 110 Mb/d in the year 2000. 


The Board has concluded that the determination of a 
surplus of natural gas should be made using three tests: 
a Current Deliverability Test, a Current Reserves Test 
and a Future Deliverability Test. All three tests would 
have to be met before the Board would deem a surplus 
to exist. Any new exports which might be authorized on 
the basis of deliverability from established reserves only 
would have the same status as currently authorized ex- 
ports in regard to interruptibility. However, any new ex- 
ports that are dependent upon deliverability from estab- 
lished reserves plus reserves additions would be subject 
to interruption. Subsequently, if reserves additions 
should be lower than had been forecast or should Can- 
adian requirements be higher than expected, these con- 
ditional exports would be reduced or rescinded to the 
extent that the required deliverability in any year during 
the extended period was not sufficient to meet expected 
demand plus firm authorized exports. 


e The Board finds that surplus gas exists and that the ap- 
proximate size of the surplus is 2 Tcf. The precise 
amount which could be exported will depend upon the 
annual quantities and term of any licences granted. The 
determination of any such surplus will be based on the 
methodology set forth in this report. 


e The Board has decided that ethane should not be con- 
sidered as part of the surplus determination of natural 
gas and should be treated as a separate product as are 
ethylene, propane and butanes. 


A summary of the report, by chapter, follows. 


NATURAL GAS SUPPLY 


Conventional Areas 


Remaining established reserves of marketable natural gas 
in the conventional producing areas of Canada are esti- 
mated by the Board to be 66.1 Tcf as of 31 December 


1978. This is 4.7 Tcf more than the estimate of 61.4 Tcf 
(as of 31 December 1976) published in the Northern 
Pipelines Report. 


The Board has made estimates of additions to reserves 
and ultimate potential for three cases — an expected case 
and high and low cases. For its expected case the Board 
forecasts that reserves additions during the period 1978 
to 2000 will total 38 Tcf. Its corresponding estimate of ulti- 
mate potential is 147 Tcf. The expected quantities are 
higher than those forecast in the Northern Pipelines Re- 
port, reflecting a somewhat more favourable supply out- 
look Currently. 


The Board has devoted considerable attention to the pro- 
spects of the Deep Basin of Alberta and British Columbia. 
The established reserves of the Elmworth/Wapiti area, an 
area under active development within the Deep Basin, are 
estimated to be in the order of 1 Tcf, all in conventional 
reservoirs. No gas in the low permeability sands of the 
Deep Basin has been placed in the established category 
at this time. Further advances in technology which might 
lead to economic recovery of a portion of this resource 
would permit its inclusion in the future. 


The Board has made a projection of deliverability based 
on production capability assuming no market constraints. 
This capability, 3.5 Tcf/year in 1979, peaks in 1981 at 3.8 
Tcf/year, and then declines, reaching 1.9 Tcf/year by the 
year 2000, the end of the forecast period. A comparison 
of the Board’s deliverability forecast with that published in 
the Northern Pipelines Report follows: 


Supply Capability From Conventional Areas 
NEB Forecasts 


(Bcf/year at 1000 Btu/cf) 
1979 1985 1990 1995 2000 


Current Forecast 3533 3455 2981 2341 1937 
Northern Pipelines 
Report 3236 3322 2776 2003 N/A 


Increase 29745133~ 9205 "BSE NFe 


Frontier Areas 


Remaining established reserves of marketable natural gas 
in the frontier areas are estimated by the Board to be 14.5 
Tcf as of 31 December 1978, of which 5.3 Tcf are in the 
Mackenzie Delta area and 9.2 Tcf are in the Arctic Is- 


lands. The Mackenzie Delta area estimate is unchanged 
from that published in the Northern Pipelines Report but 
that for the Arctic Islands is higher by 1.9 Tcf. The Board 
made no forecast of reserves for the other frontier areas. 
It also made no forecast of reserves additions for the fron- 
tier areas because of the high degree of speculation in- 
volved, but cites submittors’ estimates as representative 
of a range of volumes that might be attainable. With re- 
spect to ultimate potentials of the frontier areas, the Board 
has adopted the estimates of the Geological Survey of 
Canada published in EMR Report 77-1. 


The Board continues to rely on its estimate of deliverabil- 
ity of some 700 MMcf/d from the Mackenzie Delta area 
published in the Northern Pipelines Report. For purposes 
of illustration only, the effect on total Canadian supply of 
Mackenzie Delta production, beginning in 1987, is dem- 
onstrated in Figure 4-1. 


NATURAL GAS REQUIREMENTS 


Demand for Total Energy 


The Board prepares its estimates of demand for natural 
gas within the framework of the demand for total energy 
and for various energy forms. This total energy demand 
forecast methodology was described in some detail in the 
Board’s 1978 Oil Report. Total energy demand in the vari- 
ous sectors and regions is linked to population, energy 
prices and selected economic indicators. The fuel selec- 
tion process is analysed separately by estimating future 
market shares. 


The underlying forecast of the economic and demo- 
graphic variables is based on the Board's version of the 
Candide 1.2 econometric model of the Canadian 
economy. 


The forecast is the same as that published in the 1978 Oil 
Report. To assess possible high and low demand cases 
the Board assumes that world oil prices will respectively 
- decline or increase in real terms at a rate of approximately 
© 5)percent per annum. Also two macroeconomic forecasts 
are considered. 


In this present report the Board assumes for its base case 
forecast that the world price of crude oil will remain con- 
stant in real terms at its 1977 level and that the price of 
domestic crude oil will approach the world level by the 
end of 1981. The forecast for existing market areas also 
assumes that the Toronto city-gate price of natural gas 
will maintain its present relationship of approximately 85 
percent of the domestic crude oil price on a thermal equi- 
valence basis. 


The Board expects total primary energy demand in Can- 
ada to increase from 8.9 quads in 1978 to 12.6 quads by 
1990 and to 17.1 quads by the year 2000. 


The growth in primary energy demand is expected to 
slacken during the first half of the forecast period as a re- 
sult of increasing energy real prices until 1981, lower eco- 
nomic and population growth and the effects of various 
energy conservation measures. During the second half of 
the forecast period, growth in primary energy demand is 
expected to increase, partly as a result of the fact that 
higher real energy prices and other conservation mea- 
sures are assumed to have had most of their impact by 
about 1990. For 1990 the high and low cases indicate 
that total primary energy demand could be 21 percent 
higher or 13 percent lower than the base case forecast. 


Demand for Natural Gas—Existing Markets 


The Board expects that growth in natural gas net sales 
will be approximately 3.0 percent per annum during the 
forecast period, increasing from 1506 Bcf in 1978 to 
2134 Bcf by 1990 and to 2893 Bcf in the year 2000. Net 
sales in 1990 could be 19 percent higher or 14 percent 
lower than the Board’s base case, without market expan- 
sion, depending on the assumptions made regarding the 
major determinants of energy demand. 


The current forecast of lower growth in natural gas de- 
mand is the result of lower economic growth, increasing 
energy prices and other conservation measures. 


Demand in the residential sector in existing market areas 
is expected to increase from 338 Bcf in 1978 to 440 Bcf 
in 1990 and to 545 Bcf in 2000 with an average increase 
over the whole forecast period of 2.2 percent per annum. 
Natural gas requirements in the commercial sector are 
forecast to increase at an average annual rate of 2.9 per- 
cent during the forecast period, from 336 Bcf in 1978 to 
499 Bcf in 1990 and to 632 Bcf in year 2000. The de- 
mand by the industrial sector is expected to increase at 
the fastest rate averaging 4.0 percent per annum for the 
forecast period, increasing from 548 Bcf in 1978 to 815 
Bef in 1990 and to 1308 Bcf in year 2000. 


The present forecast of net sales for the year 1990 is ap- 
proximately 11 percent lower than the forecast that was 
shown in the Northern Pipelines Report. This lower fore- 
cast is generally in line with the evidence presented at this 
inquiry. It is also the result of a lower forecast of eco- 
nomic activity and a lower demand for natural gas for the 
generation of electricity than those forecast for the North- 
ern Pipelines Report. 


Introduction of Gas into Eastern Markets 


Natural gas industry submittors to the inquiry generally fa- 
voured expansion of natural gas markets eastward of the 
existing pipeline system in order to augment producer 
cash flow, to reduce eastern Canada’s dependence on 
foreign sources of crude oil and to improve Canada’s in- 
ternational balance of payments, provided that such ex- 
pansion were justifiable in economic terms. Some submit- 
tors who supported expansion recommended that greater 
emphasis be placed upon non-economic issues in as- 
sessing the national interest of such a proposal. Oppo- 
nents to expansion cited issues such as excess refinery 
capacity in eastern Canada and the problem of disposing 
of surplus heavy fuel oil. 


Ontario and Manitoba along with the major eastern gas 
distributors expressed concern that existing customers 
might be expected to subsidize expansion through higher 
tariffs. 


The Board’s treatment of expansion markets takes into 
account statements by the Minister of Finance and by the 
Minister of Energy, Mines and Resources in August 1978, 
which can be summarized as follows: high field prices for 
natural gas have encouraged more extensive exploration 
programs which have begun to increase natural gas sup- 
ply. While Canada now has increased supplies which pro- 
vide an opportunity to reduce its increasing dependence 
on imported oil, the fixed price relationship of natural gas 
to crude oil has not allowed gas the flexibility in price 
needed to penetrate new markets in Canada. Discussions 
with Alberta will seek to provide the price flexibility 
needed for market expansion. 


In this regard, the Board is aware of the formation of a 
Federal-Alberta Task Force to establish mechanisms for 
implementation of the agreed policy objective of encour- 
aging natural gas expansion in eastern Canada. This 
would be achieved by means of an incentive pricing 
scheme whereby incremental volumes of Alberta gas 
would be made available to new markets east of Alberta 
for less than the present selling value for a fixed duration. 
Such mechanisms would include appropriate actions by 
federal and provincial governments and industry to 
achieve the desired objective of increased self-reliance. 


The Board has made an estimate of the potential sales 
that could be made if specific competitive conditions ex- 
isted and if surplus heavy fuel oil were disposed of. The 
Board has provided for this demand as a part of Canadian 
requirements recognizing, however, that there is a need 
for a demonstration in a subsequent hearing that such 
potential market exists. 


Displacement of Petroleum Products 


Submittors recommended that problems arising from the 
displacement of petroleum products by natural gas in 
eastern Canada be solved by the exportation of heavy 
fuel oil to the United States and/or by modification of cur- 
rent refining practices, notably through the construction 
of facilities for the upgrading of heavy fuel oil. 


IN prevailing circumstances, the Board considers that 
there are but limited opportunities for the profitable expor- 
tation of increased volumes of heavy fuel oil. With the 
base case for gas expansion, the Board remains of the 
view that refineries in eastern Canada could adapt to the 
different product mix involve: The Board believes that 
the investment required woulc’ be most appropriately un- 
dertaken by individual refineries rather than at a central 
facility. Even if this were achieved, a surplus of crude dis- 
tillation Capacity will likely remain and efforts should be 
made in conjunction with United States authorities for its 
mutually beneficial utilization. 


Demand for Natural Gas—New Markets 


The Board has developed estimates of the demand for 
natural gas in these new market areas of eastern Canada. 
Specifically, gas demand estimates have been prepared 
for areas in Quebec not presently served by gas and for 
New Brunswick and Nova Scotia. As well, a gas expan- 
sion scenario has been developed for the existing gas 
franchise area of Quebec. The Board has developed 
these estimates in order to assure itself that adequate pro- 
vision has been made for potential new domestic markets 
for natural gas before additional exports are considered. 
Although the Board did not prepare gas expansion sce- 
narios for areas west of Quebec, it is not precluding the 
possibility of some expansion occurring, say, in Ontario 
or Manitoba. The Board has not made any provision in its 
forecast for extension of natural gas service to Vancouver 
Island. 


In developing its estimates, the Board assumed that natu- 
ral gas would have a price advantage over competing fu- 
els at the burner tip in eastern Canadian markets. It also 
assumed that the present availability of heavy fuel oil 
would not inhibit gas penetration. The conditions under 
which these assumptions might materialize have not been 
the central focus of the Board’s investigations in this area. 
Furthermore, in making these assumptions, the Board is 
not implying that they will in fact materialize. The assump- 
tions simply reflect conditions felt necessary to ensure a 
significant degree of gas penetration into eastern Cana- 
da. In summary, it is estimated that under certain condi- 
tions additional net sales of natural gas east of Ontario 


might be approximately 180 Bcf in 1990, rising to some 
255 Bcf in 2000. Although the Board’s estimates are rea- 
sonably close to those of many submittors, it is not sur- 
prising that there are some significant differences, given 
the major uncertainties and difficulties associated with de- 
veloping such estimates. 


SUPPLY/DEMAND BALANCE 


The Board compared its forecast of gas supply from the 
conventional areas with its forecast of Canadian demand, 
including eastern market expansion, plus remaining au- 
thorized export volumes. The supply/demand balance 
was constructed in a similar way to that presented in the 
Northern Pipelines Report. 


Alberta requirements are fully met over the forecast peri- 
od. Overall surplus supplies were allowed to flow to mar- 
kets in British Columbia or east of Alberta when these 
markets were deficient. Total demand east of Alberta, in- 
cluding authorized exports, can be met until 1992, as- 
suming no additional restriction resulting from the Alberta 
protection procedure. Total demand in British Columbia 
can be met until a small deficiency occurs in 1999. 


In aggregate, the total Canadian demand plus authorized 
exports can therefore be met until 1992. This represents 
an overall improvement in the Board’s assessment of the 
total Canadian supply/demand balance since its North- 
ern Pipelines Report. In that report, the Board concluded 
that deficiencies would occur beginning in 1983. 


SURPLUS 


The Board has concluded that the procedure for the de- 
termination of the surplus of natural gas remaining after 
making due allowance for Canadian requirements and 
authorized exports should consist of three tests. These 
tests are a Current Deliverability Test, a Current Reserves 
Test and a Future Deliverability Test. All three tests would 
have to be met before the Board would deem a surplus to 
exist. 


Under the Current Deliverability Test annual quantities of 
gas could be deemed to be surplus if forecast annual de- 
liverability from established reserves exceeded expected 
Canadian demand plus authorized exports for a minimum 
of five years. Under the Current Reserves Test natural gas 
may be deemed surplus to the extent that available estab- 
lished reserves are calculated to exceed a quantity equal 
to 25 times the current year’s Canadian demand plus the 
total authorized exports. Under the Future Deliverability 
Test annual quantities of gas could be deemed to be sur- 
plus provided forecast deliverability from established re- 


ae 


serves and forecast reserves additions exceeded ex- 
pected Canadian demand plus authorized exports for 
some ten years. 


For any new licence which might be granted, exports dur- 
ing that portion of the period of the licence which could 
be supplied from established reserves deliverability would 
be firm. For the balance, if any, of the licence period, in 
which exports would rely on deliverability from reserves 
additions, such exports could be subject to interruption. 


The Board does not believe that established frontier natu- 
ral gas reserves, forecast additions to these reserves, or 
deliverability from these reserves can be included in the 
calculation of Deliverability and Reserves Tests at this 
time. The Board does not believe it would be appropriate 
to include frontier reserves until the Board has granted a 
certificate and is satisfied that a transmission system to 
connect these frontier reserves to market will be 
constructed. 


The three-test procedure outlined above replaces the re- 
serves test previously used by the Board. As outlined in 
the 1975 Gas Report, the single test procedure was inad- 
equate in that it was possible for the reserves test to be 
met even during a period when difficulties were being ex- 


/perienced in meeting Canadian requirements due to de- 


liverability constraints. Thus, while the Current Reserves 
Test under the new procedure is somewhat less stringent 
than the previous reserves test in that the present proce- 
dure looks at 25 times the Canadian demand in the cur- 
rent year plus authorized exports whereas the previous 
reserves test looked at 25 times estimated Canadian de- 
mand four years in the future plus authorized exports, the 
overall protection provided by the new procedure is 
greater because of the deliverability standards that are 
imposed. 

Under the Deliverability Tests it will be necessary to exam- 
ine proposed new exports in order to determine whether 
or not the forecast deliverability will be equal to or greater 
than the proposed levels of demand for the specified min- 
imum periods of time. Hence, no definite surplus quantity 
for each year can be found prior to specification of a pro- 
posed deliverability pattern for the proposed new exports 
and the application of the Deliverability Tests to this pro- 
posed production profile. 


To illustrate how the annual surplus would be determined 
the Board has calculated three possible cases based on 
the established reserves as determined by the Board as of 
31 December 1978 and its forecast of future reserves ad- 
ditions. Case 1 shows that a licence for 200 Bcf per year 


could be authorized for a four-year period with a four- 
year extension based on the Future Deliverability Test. 
Case 2 shows that it would be possible to grant a licence 
for 500 Bcf per year for a firm three years plus an exten- 
sion for an additional one year. Case 3 shows that it 
would be possible to grant a licence for 400 Bcf per year 
for two years and 200 Bcf for a second two years for the 
firm period of the licence plus an extension for four years. 


The Current Reserves Test indicates that as of 31 Decem- 
ber 1978 a surplus of 3.8 Tcf exists. It should be noted 
that the new exports under the foregoing deliverability il- 
lustrations total 1.6 Tcf in Case 1, 2.0 Tcf in Case 2, and 
2.0 Tcf in Case 3. These tests indicate that, at the present 
time, deliverability is the governing factor in respect of the 
volume of gas that can be declared surplus. 


Although there are many varying patterns of export vol- 
umes which could be developed under the new surplus 
tests, actual volumes which might be approved will be the 
subject of future hearings with respect to applications for 
licences to export gas. 


The Board has concluded that any new exports which 
might be authorized on the basis of deliverability from es- 
tablished reserves only (i.e. under the Current Deliverabil- 
ity Test) would have the same status as currently author- 
ized exports in regard to interruptibility. However, any 
new exports that are dependent upon deliverability from 
established reserves plus reserves additions, (i.e. the ex- 
tension portions of the possible export cases illustrated by 
the Board), would be subject to interruption. Subsequent- 
ly, if reserves additions should be lower than had been 
forecast or should Canadian requirements be higher than 
expected, these conditional exports would be reduced or 
rescinded to the extent that the required deliverability in 
any year during the extended period was not sufficient to 
meet expected Canadian demand plus firm authorized 
exports. 


OTHER ISSUES 


Treatment of Ethane 


The Board has accepted the arguments of some submit- 
tors that ethane should be treated as a separate product 
as are ethylene, propane and butanes. The Board, there- 
fore, has deducted from its estimate of natural gas re- 
serves the shrinkage associated with the extraction of 
ethane in existing and anticipated processing facilities. 


In future, an applicant for a licence to export ethane will 
only be required to demonstrate that the proposed export 
volumes are surplus to the reasonably foreseeable re- 
quirements for ethane in Canada. 


Chapter 2 
Natural Gas Supply 


CONVENTIONAL AREAS 


Established Reserves 


Views of Submittors 


Estimates of remaining marketable gas reserves encom- 
passing all of the conventional producing areas were re- 
ceived from CPA, Consolidated, Dome, Gulf, HBOG, Nor- 
cen, Polar, ProGas and TransCanada. Imperial and Home 
submitted estimates for western Canada only. Estimates 
for the respective provinces were submitted by AERCB, 
British Columbia, Saskatchewan, and SPC. Westcoast 
submitted estimates for its own supply area. Submittors’ 
estimates are compared in Table 2-1. 


The estimates of remaining marketable gas reserves sub- 
mitted by the majority of submittors were based generally 
upon the estimates of reserves by provincial regulatory 
agencies, NEB, or CPA and modified in some cases to re- 
flect the submittors’ own data and interpretation. The ma- 
jor producing companies and many independent opera- 
tors submitted reserves estimates for pools and fields 
which they operated or in which they had a substantial 
interest. 


CPA acknowledged that its estimates for Alberta and Brit- 
ish Columbia were understated since they included only 
nominal reserves attributed to recent discoveries. 


Because of the early stage of development of those dis- 
coveries and the limited amount of available data, it was 
not possible for it to prepare definitive estimates. 


Gulf adopted the proved reserves category of the CPA, 
hence its estimates would also be understated. 


TransCanada submitted an estimate of remaining re- 
serves for Alberta of 59.7 Tcf, which was 1.8 Tcf higher 
than the AERCB estimate of 57.9 Tcf. It was explained 
that the difference was the result of additional gas in cer- 
tain fields in which TransCanada had gas purchase con- 


tracts and in which its gas reserves estimates differed by 
1.8 Tcf from those contained in AERCB Report 78-18. 


Views of the Board 


The Board is appreciative of the amount of supporting 
reservoir data included with individual pool estimates pro- 
vided by submittors. 


The Board has made an estimate of remaining estab- 
lished reserves of marketable gas in the conventional 
areas based on individual pool studies using available res- 
ervoir data from drilled wells and after considering the evi- 
dence submitted at the inquiry. The Board’s estimates are 
compared with those of the submittors as of 31 December 
1977 in Table 2-1. In addition, the Board has made a pre- 
liminary estimate of remaining established reserves for 31 
December 1978 of 66.1 Tcf. This estimate is based on an 
analysis of gross reserves additions to 31 October 1978 
projected to 31 December 1978. 


The Board has included in this report as Appendix 2-A its 
estimates of established reserves for pools in Alberta and 
British Columbia for which its estimates differ significantly 
from those published by provincial agencies. This is in re- 
sponse to IPAC’s suggestion that this information would 
be helpful to industry. 


In comparing the Board’s total Alberta estimate with that 
of AERCB, it should be noted that the Board's reservoir 
recovery factors are commonly lower. This situation ar- 
ises from a decision of the Board in 1973 to increase its 
estimate of established reserves by 1.7 Tcf by increasing 
reservoir recovery factors in certain pools to account for 
higher natural gas prices. This is discussed in the Board’s 
1974 Dome/Cochin Report. AERCB subsequently in- 
creased its provincial reserves estimates, by 3.7 Tcf, for 
the same reason, an action documented in its Report 74- 
D. However this increase was partially offset by a reduc- 
tion of 1.4 Tcf in the estimated reserves of small pools 
made by AERCB in 1976. The overall result is that the 
Board assigns nominally lower reserves than AERCB to 
many Alberta pools. 


Table 2-1 


REMAINING RESERVES OF MARKETABLE GAS 


CONVENTIONAL PRODUCING AREAS 
31/12/77 
(Tcf @ 1000 Btu/cf) 


B.C. Alta. Sask. 
AERCB — 57.9 — 
Saskatchewan) — — 0.8 
British Columbia 7.4 _— a 
CPA“ 4 S22 12 
Consolidated riRG oi ie) 1.4 
Dome 7.9°) a ge) 0.8 
Gulf 6.7 46.3 0.8 
Home a — — 
HBOG 6.2 57.9 1.0 
Imperial 7.0 56.0 1.0 
Norcen 7.4 ORS. 1.0 
Polar Gas 7.4 57.9 0.8 
ProGas 7.4 57.9 0.8 
SPC — — 1.0 
TransCanada jee 59.7 0.8 
Westcoast) 6.8 — — 
NEB established 6.4 50.9 jbad: 
NEB 31/12/78 established 6.6 57.9 ijt) 


 Tcf at 14.73 psia and 60°F 
) Tef at 14.65 psia and 60°F 
3) Includes southern Territories 


Reserves Additions and Ultimate Potential 


Views of Submittors 


Forecasts of reserves additions and/or estimates of ulti- 
mate potential for all or portions of the conventional pro- 
ducing areas were provided by 24 submittors. Most esti- 
mates of ultimate potential were for the producing 
provinces of Alberta and British Columbia. 


At the Board’s previous inquiry on natural gas supply and 
requirements in 1974 and at the Northern Pipelines hear- 
ing, the submittors’ forecasts of reserves additions and 
estimates of ultimate potential were somewhat less opti- 
mistic than at the present inquiry. This change was attrib- 
uted to the increased drilling activity of the past few years 
which resulted in additional volumes of natural gas being 
discovered and known discoveries being developed. 
Forecasts of total reserves additions are compared in Ta- 
ble 2-2, and annual additions over the forecast period 
from 1978 to 2000 are illustrated in Figures 2-1, 2-2 and 
2-3. Estimates of ultimate potential are compared in Table 
2-3. 


Southern Western Canada Ontario and Other Canada 


Territories Total Eastern Canada Total 
0.8 61.6 0.3 61.9 
OS) 66.7 0:3 67.0 
— 66.6 3 66.9 
0.6 54.4 0.3 or: 
— 66.0 — — 
Os 65.6 0.3 65.9 
1.0 65.0 — — 
0.5 66.8 O13 67.1 
0.5 66.6 0.2 66.8 
025 66.6 0.2 66.8 
OS 68.4 0.3 68.7 
0.3 —- — —_— 
0.3 64.2 Os 64.5 
ONS 65.8 ORS 66.1 

AERCB 


AERCB submitted an estimate of total reserves additions 
of 23.6 Tcf to the year 1995 based on its ultimate poten: 
tial estimate of 110 Tcf for Alberta. It stated however, tha’ 
the relatively high reserves growth over the last few years 
and the optimistic reports from certain segments of the in: 
dustry respecting the potential of recent discoveries! 
raised the possibility that the ultimate potential in Alberté’ 
might exceed its current estimate. It is to examine the: 
province's ultimate gas potential at a hearing in February 
1979. For illustrative purposes AERCB included a fore: 
cast of total reserves additions of 33.4 Tcf to 1995, basec) 


on an ultimate potential of 130 Tcf. 


Although future discoveries would probably involve small 
er, less productive reserves, AERCB considered that geo 
logical prospects in Alberta remain good. 


Saskatchewan 


Saskatchewan regarded reserves additions as being the 


{ 


Table 2-2 


MARKETABLE NATURAL GAS RESERVES ADDITIONS FORECASTS 


CONVENTIONAL PRODUCING AREAS 
1978-2000 
(Tcf @ 1000 Btu/cf) 


Southern Western Canada Ontario & Other Canada 


B.C. Alberta Sask. Territories Total Eastern Canada _ ‘Total 
AERCB (110 Tcf Case)' = 23:6 —~ — — a a 
AERCEB (Illustrative 130 
Tcf Case)! ees 33.4 peak bene —_ EN mt) 
Saskatchewan? — — TO — — anes ee 
British Columbia? eat — — — — art Rae. 
AGTL (Case 1) 4.3 46.9 E10 as 56:2 — — 
AGTL (Case 2) 7.5 58.8 6.1 — 70.4 — — 
AGTL (Case 3) 8.6 86.4 8.6 ~~ 103.6 — — 
Alberta & Southern? 5.4 46.4 — — — — == 
Amoco — 83.4 — a —_ — — 
CPA (Illustrative high case)* — — — — — — 92.0 
CPA (Illustrative low case)* _ ae — —_— — — 46.0 
Dome — _ oe a+ — —_— 69.3 
Gulf? 13:2 Biz 0.7 oe 45.1 0.2 45.3 
Home == --: —- — 62.6 = —- 
Imperial 5:3 Cel 12 es) — — 30.7 
IPAC — — — — — —— 58.0 
Norcen (Additional 
markets case) —_ ao oo oe -— —- 41.9 
Norcen (No additional 
markets case) a a —_ — — — 39.3 
PanCanadian? Se 45.1 1.0 162 — _- 5205 
Polar Gas (Case 1)? 6.58 28.1 0.8 —_ — —_ 35.4 
Polar Gas (Case 2)? 6.5 25.5 0.8 — — —- 32.8 
_ Polar Gas (Case 3)? 6.5% 27.9 0.8 --— —_ — lone 
_ ProGas — — — — — — 49.5 
— Shell 6-)2 24/7> 10° oo Ci ots — Rose Ng 
_ TransCanada (Min.) 10.4 29.6 0.8 — 40.8 0.2 41.0 
_ TransCanada (Max.) 10.4 46.8 0.8 — 58.0 0.2 58.2 
_ Westcoast*® 7.4 — — — — _— — 
_ NEB (High Case) 6.08 40.0 1.0 — — — 47.0 
_ NEB (Expected Case) 6.08 Bole) 1.0 — — — 38.0 
- NEB (Low Case) 6.08 22.0 1.0 — — — 29.0 


| Note: “Reserves additions to 1995. 

@Tcf @ 14.65 psia and 60° F. 

© Tcf @ 14.73 psia and 60° F. 

Includes frontier additions. 

© New discoveries only. 

Reserves additions to 1997. 

™|ncludes appreciation of existing reserves. 
®)Includes southern Territories. 


Table 2-3 


ULTIMATE POTENTIAL ESTIMATES OF MARKETABLE GAS 


CONVENTIONAL PRODUCING AREAS 
(Tcf @ 1000 Btu/cf) 


British 
Columbia Alberta Sask. 

AERCB -- 110 — 
British Columbia 18.5 — — 
BCPC®) &) 30 — — 
AGTL — — — 
Alberta & Southern” 17°) eo _ 
Amoco a 204 —— 
Dome aan — ao 
Gulf@ 30 105 3 

Home —- — — 
HBOG 15 130 3 

Imperial 19 114 3 

IPAC _- — — 
Mobil 28 130 — 
PanCanadian 28.8 195.1 a2 
TransCanada _ 110-130© — 
Westcoast 20-30 a — 
NEB 18% = 105-125-135 3 


Tcf @ 14.73 psia and 60°F. 
@Tcf @ 14.65 psia and 60°F. 
Raw Recoverable Gas 
Includes southern Territories. 
To year 2000. 


transfer of probable reserves of natural gas into the 
proven category over time. It estimated the probable initial 
marketable gas reserves of Saskatchewan to be 1.2 Tcf, 
of which 0.9 Tcf were attributable to the Milk River zone. 
Reserves additions were forecast to be 1 Tcf from 1978 to 
2000. 


British Columbia 


British Columbia estimated that an additional 9 Tcf of raw 
gas would be added to the initial marketable reserves of 
the province by the year 2000. This together with 13 Tcf 
discovered, amounted to an ultimate potential of 22 Tcf of 
raw gas or approximately 18.5 Tcf of marketable gas. It 
estimated that approximately two-thirds of the recovera- 
ble gas reserves would come from the plains region, spe- 
Cifically the Middle Devonian strata of the Fort Nelson 
area, the Triassic Doig and Halfway formations in the 
southern part of the Peace River Block and in the north- 
west extension of the Alberta Elmworth Lower Cretaceous 
trend. The remaining one-third of the total was allocated 


Western 
Southern Canada Ontario & Other Canada 
Territories Total Eastern Canada Total 
= ra si a. 
— 169-204-234 — — 
— 180 — — 
— 138 5 143 
— 170 — — 
1 149 1 150 
3 139 1 140 
ae 180 — Le. \ 
4.8 231.9 — — 
— 126-146-156 1 127-147-15; 


to the foothills region which was considered to offer ex- 
cellent potential for the discovery and development of 
new reserves. | 


British Columbia did not include in its estimates of re- 
serves additions and ultimate potential any gas that might 
occur in the tight sands in the British Columbia sector of 
the Deep Basin. It indicated that firm projections of poten- 
tial from this area would be premature because of the 
early stage of drilling, the unique characteristics of the 
basin’s reservoirs and the unknown cost of producing the 
gas. | 


In a study contained in British Columbia’s submission, 
BCPC stated that the pace of exploration, amount of reve- 
nue from land sales, increasing number of producers par- 
ticipating in the activity, number of gas purchase con- 
tracts signed and pipeline processing facilities construc- 
ted were indicative of the prospects for discovering and 
developing new gas reserves in the province. It estimated 
the ultimate potential for British Columbia to be 30 Tcf in 
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RESERVES ADDITIONS IN ALBERTA 


terms of raw recoverable gas. This total was based on in- 
dividual estimates of potential as follows: Cretaceous 
strata 4.5 Tcf, Triassic and Permo-Pennsylvanian strata 
8.5 Tcf, Mississippian and Upper Devonian strata 6.2 Tcf 
and Middle Devonian strata 10.8 Tcf. The 30 Tcf raw re- 
coverable gas would convert to an ultimate potential in 
terms of marketable gas of approximately 25.5 Tcf. BCPC 
indicated that it had included in its assessment the gas in 
the low permeability sediments of the Deep Basin. 


AGTL 


AGTL, in forecasting its annual reserves additions, utilized 
data prepared for it and Sulpetro of Canada Ltd. jointly by 
C.R. Winter Associates Ltd., which provided information 
on the undiscovered reserves potential of the Western 
Canadian Sedimentary Basin and a forecast of reserves 
additions. AGTL generated three supply forecast cases 
for western Canada using reserves additions rates of 2, 
2.6 and 4 Tcf per year on the basis of corresponding un- 
discovered potential estimates of 65, 100 and 130 Tef. 


Combining the undiscovered potential with the 94 Tcf al- 
ready found and with 10 Tcf attributable to appreciation 
of existing reserves resulted in 169, 204, and 234 Tcf as 
estimates of ultimate potential for western Canada. 
AGTL’s previous estimate contained in its submission to 
the Northern Pipelines hearing was 121.2 Tcf. 


To estimate the undiscovered gas reserves potential, 
AGTL’s consultants, C.R. Winter Associates, used a sta- 
tistical approach whereby a random sample of 522 aban- 
doned wells was taken from western Canada’s 40,000 
exploratory wells. Statistical parameters of the sample 
wells, combined with log analyses, were used to estimate 
undiscovered gas reserves potential and probable 
deliverability. 


Alberta and Southern 


Alberta and Southern used the AERCB initial reserves 
value of 80.5 Tcf as of 31 December 1977 and estimated 
that these reserves would appreciate by 14.6 Tcf to 95.1 
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FORECAST GROWTH OF MARKETABLE RESERVES FROM 


RESERVES ADDITIONS IN BRITISH COLUMBIA 


Tcf. Based on projections of historical finding rates, it an- 
ticipated that future discoveries would amount to some 
31.8 Tcf during the forecast period to give Alberta a total 
of approximately 46.4 Tcf in additions, and an initial mar- 
ketable reserve of 127 Tcf by the year 2000. Future 
growth and further discoveries beyond that date would 
yield an ultimate reserves base of at least 130 Tcf. Alberta 
and Southern expected British Columbia’s marketable re- 
serves to grow by some 0.4 Tcf per year for the next four 
years, declining thereafter to yield about 5.4 Tcf of re- 
serves additions by the year 2000. No reserves growth 
was forecast for Saskatchewan. 


Amoco 


Amoco estimated the ultimate potential of conventionally 
producible gas in Alberta to be 204 Tcf. This estimate did 
not include gas in the low permeability sediments of the 
Deep Basin. However, Amoco indicated that an assess- 
ment of ultimate potential should include an evaluation of 


those deposits known to exist. 


With respect to reserves additions, Amoco indicated that 
the forecast rate of 5.5 Tcf per year would prevail for the 
next eight years up to 1985, and would then decline at 10 
percent per year for a total of 83.4 Tcf by the year 2000. 


CPA 


CPA indicated that it believed most producers were ex- 
tremely optimistic concerning the level of expected future 
gas reserves additions. For illustrative purposes it 
adopted a range of reserves additions from 2 to 4 Tcf an- 
nually, based on recent historical reserves additions raies 
for the producing areas plus the Mackenzie Delta-Beau- 
fort Sea area and the Arctic Islands. These estimates were 
presented for the purpose of illustrating its proposed me- 
thod of determining surpluses. For the forecast period 
1978 to 2000, total reserves additions for the low casé 
were 46 Tcf and for the high case 92 Tcf. 
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RESERVES ADDITIONS IN CONVENTIONAL PRODUCING AREAS 


CPA indicated that it had not made an estimate of the 
ultimate potential of the conventional areas of Canada. 


Dome 


Dome stated that if suitable markets were available and 
there were no dramatic improvements in producer eco- 
nomics, trend additions would be 5 Tcf in 1978, then 
would decline at an average of 5 percent annually. Over 
the forecast period 1978 to 2000 Dome expected 69.3 
Tcf of marketable reserves additions for the conventional 
areas. 


Dome estimated the minimum ultimate potential of the 
conventional areas of western Canada to be 180 ITcf, 
based on an independent assessment of published ulti- 
mate potential estimates and regional geological evalua- 
tions prepared for it by Kloepfer and Associates Ltd. 
Dome added a potential of 2 Tcf for the southern Territo- 


ries to the consultant’s estimate of 178 Tcf to arrive at its 
minimum of 180 Tcf ultimate potential. Dome expected 
this potential would be attained within a 30 to 40 year 
period. 


The consultant’s approach to deriving estimates of ulti- 
mate potential was based on two concepts, firstly, volume 
of sediments and yield factors, and secondly, extrapola- 
tion of past finding rates. Finally, a ‘‘best guess’’ estimate 
was used after considering estimates from the two me- 
thods employed. 


Gulf 


Gulf’s reserves additions forecast was based on the as- 
sumption that current exploration and development activ- 
ity would continue, the development activity predicated 
on availability of gas markets. The company estimated 
that during the forecast period 1978 to 2000 the additions 


would be 13.2 Tcf for British Columbia, 31.2 Tcf for Alber- 
ta, 0.7 Tcf for Saskatchewan and 0.2 Tcf for eastern Can- 
ada for a total of 45.3 Tcf for all conventional areas. Gulf 
estimated that a total of 34 Tcf, including the 31.2 Tcf ad- 
ditions to the year 2000, was yet to be added in Alberta, 
of which 9 Tcf would come from shallow horizons and 25 
Tcf from deeper zones. In British Columbia 19 Tcf re- 
mained to be found, which included the 13.2 Tcf addi- 
tions to the year 2000, of which 5 Tcf would be from shal- 
low depths and 14 Tcf from depths over 5,000 feet. Gulf 
stated that since British Columbia experienced approxi- 
mately a 50 percent increase in drilling in 1978 over 
1977, there should be an increase in additions during the 
next several years. Most of the additions for Saskat- 
chewan would come from shallow zones. 


Gulf estimated the ultimate potential of all conventional 
areas to be 143 Tcf, comprised of 105 Tcf for Alberta, 30 
Tcf for British Columbia, 3 Tcf for Saskatchewan and 5 
Tcf for eastern Canada. Its estimates were based on an 
analysis of the volume of sediments, hydrocarbon yield 
factors and gas tendency. It also incorporated knowledge 
gained from seismic and drilling operations. 


Gulf indicated that its estimate of ultimate potential for Al- 
berta might prove to be conservative and suggested, on 
the basis of a preliminary study, that 130 Tcf would prob- 
ably be more appropriate taking into consideration devel- 
opments in the Elmworth area, although it did not wish to 
commit to that figure. 


Home 


Home submitted that a mean value of 73 Tcf was ex- 
pected to be found over the next 36 years in Western 
Canada. Within the forecast period 1978 to 2000 Home 
expected that 62.6 Tcf would be added. The company es- 
timated the ultimate potential for western Canada to be 
170 Tcf. For its estimate, Home updated estimates con- 
tained in Report EP 77-1 of the Department of Energy, 
Mines and Resources. It further adjusted the EMR esti- 
mates for net additions to year-end 1977. Home's esti- 
mate reflected an upward revision of potential of the Up- 
per Mannville and foothills exploration plays, but did not 
include gas in the very low permeability sediments of the 
Deep Basin. Home indicated that of the 170 Tcf ultimate 
potential for western Canada, 21 Tcf were attributable to 
the Deep Basin that it believed could be produced by 
conventional means. 


HBOG 


HBOG did not submit estimates of annual additions for 


the conventional areas. It indicated that an ultimate po- 
tential of approximately 130 Tcf might be expected for Al- 
berta. This was based on its own assessment using most 
probable projections of various statistical trends in explor- 
ation. The company stated that the Deep Basin play in Al- 
berta raised the possibility that Alberta’s ultimate potential 

could be much greater than the 130 Tcf. It included antic- | 
ipated volumes from conventional reservoirs in the Deep 
Basin but did not consider very low permeability sedi-. 
ments in its estimates. HBOG adopted the NEB’s previous 

ultimate potential estimates of 15 Tcf for British Columbia, 
3 Tcf for Saskatchewan and 1 Tcf each for the southern 
Territories and Ontario, for a Canadian total of 150 Tcf. 


Imperial 


Imperial submitted a forecast of annual reserves additions 
based on its estimate of an ultimate potential of 140 Tcf 
for all Canada. It estimated that of a total of 30.7 Tcf of 
marketable reserves to be added by the year 2000, 25.2 
Tcf would come from new discoveries, 5 Tcf from appre-, 
ciation of discovered pools, and 0.5 Tcf from solution gas” 
associated with future oil discoveries. Imperial indicated | 
that the forecast of additions did not include the very 
large volumes of gas believed to exist in formations of low. 
porosity and permeability in the Deep Basin area of Al-. 
berta and British Columbia. Imperial submitted that higher 
prices and new well-completion technology would be: 
needed to achieve any large-scale recovery from this 
non-conventional resource. 


Imperial increased its estimate of ultimate potential for Al-. 
berta from a previous estimate of 97 Tcf to the current 
114 Tcf. The high level of exploratory drilling, and accom- 
panying success caused it to change its opinions about 
areas previously thought to be unproductive. The com- 
pany also indicated that the estimate included about 6 to. 
7 Tcf in the Elmworth area which could be produced with 
current technology. | 


IPAC | 


On the assumption that there would be no lack of markets. 
during the forecast period 1978 to 2000 IPAC estimated 
that reserves additions would be 5 Tcf in 1978, dropping 
to 2.1 Tcf by 1990 and to 1 Tcf by the year 2000. The re- 
sultant total additions by 2000 would be 58 Tcf. | 


Based on the perception of many IPAC members that pre- | 
viously accepted estimates of ultimate potential were too. 
low, IPAC, with Dome’s permission, reviewed the Kloep- | 
fer study prepared for Dome which indicated an ultimate 
potential in the order of 178 Tcf for western Canada. | 
IPAC was of the opinion that a large contribution to any | 


future reserves would come from the foothills area of Al- 
berta and British Columbia. Since IPAC considered the 
area to be in the early stages of development, it did not 
lend itself to the statistical method which had been em- 
ployed by Kloepfer in other areas. It therefore commis- 
sioned Kloepfer to do a different type of study of the foot- 
hills area, based on analysis of structural traps. This study 
indicated that the ultimate potential of the foothills was 43 
Tcf, whereas the results of Kloepfer’s study for Dome in- 
dicated 23 Tcf as the potential for the foothills region. Klo- 
epfer felt this represented a valid range of reasonable esti- 
mates, although the consultant did not claim that the 43 
Tcf of gas was necessarily a maximum value. 


Combining the results of the two studies, IPAC felt confi- 
dent in its belief that western Canada’s ultimate potential 
was in excess of 180 Tcf. 


Mobil 


Mobil referred to AERCB Report 78-E in which was pre- 
sented, for illustrative purposes, a supply outlook based 
on a possible ultimate marketable gas potential of 130 
Tcf. Mobil supported the 130 Tcf as a reasonable esti- 
mate on the basis of an analysis of basin potential from its 
own evaluation of recognized plays. The company esti- 
mated an ultimate potential for British Columbia of 28 Tcf, 
for a total of 158 Tcf for the two provinces. 


Norcen 


Norcen’s gas reserves additions forecasts were com- 
prised of new discoveries resulting from projected gas ex- 
ploration footage drilled, appreciation of those new dis- 
coveries, and appreciation of gas reserves found prior to 
1978. 


Two schedules of additions were presented. The first 
assumed the availability of additional markets, thereby 
making prospects for new gas discoveries more favor- 
able, which added 41.9 Tcf of reserves over the period 
1978 to 2000. The second schedule, based on no addi- 
tional markets being available, provided for reserves addi- 
tions of 39.3 Tcf. 


Norcen did not submit estimates of ultimate potential. 


PanCanadian 


According to PanCanadian, its concept of ultimate poten- 
tial was the summation of its estimates of initial proved, 
probable and possible reserves. The company’s assess- 


ment of Current potential reflected its inability to estimate 


the probable and possible volumes with 100 percent con- 
fidence, hence it applied discount factors of 25 percent to 
its probable, and 75 percent to its possible estimate. It 
stated that additional drilling and development would in- 
crease the estimate of current potential towards the ulti- 
mate potential. 


PanCanadian estimated that 30 June 1978 initial proved 
reserves of 97.8 Tcf had been found in the conventional 
areas, with 134.1 Tcf yet to be found, for an ultimate po- 
tential of 231.9 Tcf. Of this 231.9 Tcf, 147.0 Tcf would 
represent current potential. The company stated that 
231.9 Tcf was the estimate to use for comparison with 
other submittors. 


The company’s forecast of reserves additions for the con- 
ventional areas during the forecast period 1978 to 2000 
was 52.5 Tcf. 


Polar Gas 


Forecasts of reserves additions for the conventional pro- 
ducing areas were prepared for Polar Gas by John R. La- 
cey International Consultants. The additions for Alberta 
were submitted under three cases, each of which was 
predicated upon a level of industry activity in response to 
a particular economic climate. For Cases 1, 2 and 3, re- 
serves additions for the period 1978 to 2000 were 28.1 
Tef, 25.5 Tcef, and 27.9 Tcf respectively. Only one esti- 
mate of 6.5 Tcf was submitted for British Columbia and 
the southern Territories. It was estimated that 0.8 Tcf 
would be added in Saskatchewan. 


Total Canada additions to 2000 for the conventional 
areas were: Case 1-—35.4 Tcf, Case 2—32.8 Tcf, and Case 
3-35.2 Tcf. 


ProGas 


ProGas stated that the effort required to find oil and gas in 
a maturing area during a year normally increases with 
time, resulting in decreasing amounts of oil and gas to be 
found in the future. ProGas examined historical data with 
respect to the rate of decline in finding rates and chose a 
decline rate of 7.5 percent per annum which it applied to 
the 1977 additions of 4.82 Tcf. This approach by ProGas 
led to reserves additions for the conventional producing 
areas of 49.5 Tcf over the period 1978 to 2000. ProGas 
did not supply any estimate of ultimate potential of the 
conventional producing areas. 


Shell 


Shell’s estimate of reserves additions was based on the 


15 


premise that 36 Tcf remained to be discovered in the con- 
ventional areas. Of this total, 28 Tcf were attributed to Al- 
berta, 7 Tcf to British Columbia and the balance else- 
where, primarily in Saskatchewan. Utilizing historical 
drilling trends, success ratios and reserves discovered 
per successful wildcat drilled in Alberta and British Co- 
lumbia, Shell projected its data to calculate an estimate of 
future annual discovery volumes, assuming an unlimited 
market. Shell indicated that initially the annual discovery 
volumes would average 3.4 Tcf, declining to 2 Tcf by 
1984 and to some 0.3 Tcf by the year 2000, by which 
time 92 percent of the ultimate potential would have been 
found. Shell judgmentally segregated the annual discov- 
ery volumes into three reservoir classes. Some 27.5 Tcf 
were generally at deep and intermediate depths associ- 
ated with comparatively high deliverability reservoirs. The 
remaining volume of 8.5 Tcf was from shallow reservoirs, 
mainly in Alberta and Saskatchewan. Shell’s estimates of 
new discoveries during the 1978 to 2000 forecast period 
~ were 24.7 Tcf from Alberta, 6.1 Tcf from British Columbia, 
and 1 Tcf from other areas, mainly Saskatchewan. Appre- 
ciation of existing reserves would contribute 7.9 Tcf for 
total additions of 39.7 Tcf for all conventional areas. 


TransCanada 


TransCanada stated that ratios obtained by dividing 
AERCB reserves at successive year-ends by the cumula- 
tive gas well drilling mileages to those dates, would give a 
reasonable trend of reserves additions and ultimate 
potential. 


The company submitted that assuming reasonable mini- 
mum and maximum drilling mileage on a year-to-year ba- 
sis, ultimate potentials of 110 Tcf and 130 Tcf respectively 
would result by the year 2000. Both of these cases were 
used to develop its annual reserves additions. 


TransCanada’s reserves additions for Alberta from 1978 
to 2000 were a minimum of 29.6 Tcf and a maximum of 
46.8 Tcf. For British Columbia, the company used addi- 
tions of 0.45 Tcf per year, a value previously used by 
Westcoast, to add 10.4 Tcf over the forecast period. It as- 
signed additions of 0.2 Tcf for eastern Canada and 0.8 
Tcf for Saskatchewan. 


TransCanada’s estimates of additions for the conven- 
tional areas in total were 41 Tcf for the minimum case, 
and 58.2 Tcf for the maximum. 

Westcoast 


Westcoast utilized the historical growth of proved initial 
pipeline gas during the period 1968 to 1977 to arrive at its 
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estimates of annual reserves additions for British Colum- 
bia. The growth trend was determined by the least 
squares method from which the company concluded that 
the historical annual growth rate for British Columbia was 
approximately 490 Bcf. It assumed that this rate of 490 
Bcf per year would continue for the next five years 
(1978 to 1982), after which it would decline at 5 percent 
per year. 


Westcoast estimated that 7.4 Tcf would be added during 
the period 1978 to 1997. The company indicated that a 
continuation of this trend would give an ultimate potential 
of approximately 23.2 Tcf for British Columbia which 
would include the 11.6 Tcf found to the end of 1977. 


The favorable geology of northeastern British Columbia, 
the extension of the Elmworth trend, foothills structures, 
Devonian reef trends and the potential of deeper zones in 
the Fort St. John area, led the company to forecast the ul- 
timate potential of the province to be in the order of 20 to 
30 Tcf. 


Views of the Board 


The wide range of forecasts of reserves additions submit- 
ted illustrates the diversity not only of informed opinion 


| 


; 


but also of the handling of data, the methodology used 
and the final interpretation of results. All estimates, 
whether optimistic or pessimistic, are important not only 


to the producer, transporter, distributor and consumer, 


but also to the various governmental agencies concerned 


with long-range energy resource planning. 


The Board, in its August 1970 report to the Governor in 
Council related to applications of certain companies for 
the exportation of gas included a chart illustrating the 
growth of initial established reserves of natural gas from 
1959 to 1969. Figure 2-4 is a reproduction of this chart, 
with data added to the end of 1978. The straight line on 
the original chart, representing gross additions to re- 
serves of approximately 3.5 Tcf/year, has been extrapo- 
lated to demonstrate that it is possible to interpret re- 
serves growth since 1969 as essentially unchanged from 
the level of the preceding 10 years. The higher additions 
rates in 1977 and 1978 are, of course, obvious, but it 
would be premature to conclude that these higher rates 
will necessarily continue over an extended period. 


It should be recognized, in interpreting Figure 2-4, that 
substantially increased drilling effort was associated with 
the higher additions rates of 1977 and 1978. This is dem- 
onstrated in Table 2-4, in which is shown exploratory and 
development (excluding oil development) drilling footage 
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AVERAGE GROSS ADDITIONS TO RESERVES 
3.5 TCF PER YEAR 


1960 1962 1964 1966 1968 1970 1972 1974 1976 1978 
YEARS 
Figure2-4 INITIAL ESTABLISHED MARKETABLE RESERVES 
CONVENTIONAL PRODUCING AREAS (31/12/59 TO 31 / 12/78) 
Table 2-4 
for Alberta for the ten years ending in 1977. Data for 1978 
are not yet available, but activity is expected to be slightly EXPLORATORY AND creas te oy FOOTASEAN 


higher than in 1977. 


Since it is not reasonable to expect the drilling activity in 
the conventional areas to be increased indefinitely, it fol- 
lows that reserves additions will in due course decline. 
They are also constrained by the volumes of gas which 
remain to be found and developed. It is assumed in the 
Board’s expected case forecast that reserves additions 
will be at or in excess of the historical level of some 3.5 
Tcf until 1980, after which they will decline. Annual addi- 
tions are projected to have decreased to approximately 
1.8 Tcf by 1985, 1.2 Tcf by 1990 and 0.6 Tcf by 2000. 
Total reserves additions forecast for the period 1978 to 
2000, expected case, are 38 Tcf. Low and high cases of 
29 Tcf and 47 Tcf respectively are also presented, reflect- 
ing the Board’s range of ultimate potential. 


(Millions of feet) 
Exploratory Development" Total 


1968 4.9 2a 7.0 
1969 48 2:3 hil 
1970 4.4 2.2 6.6 
1971 4.3 20 6.8 
1972 ol 2.5 tg) 
1973 5.9 4.3 We 
1974 9.2 4.2 9.4 
1975 4.8 4.7 9.5 
1976 6.4 7.4 13.8 
1977 7.6 . 14.7 


") Excluding oil development footage 
Data from CPA Statistical Yearbooks 
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The estimation of ultimate potential of natural gas is 
plagued with uncertainties regardless of the method em- 
ployed. Excessive estimates can be as misleading as low 
estimates. The Board believes that ultimate potential can- 
not be quantified either mathematically or by the applica- 
tion of geological concepts with any great degree of cer- 
tainty. Professional judgement plays a large part in any 
estimate of ultimate potential. 


The Board studied different methodologies including sta- 
tistics, play delineation, analysis of sedimentary patterns 
and field size distribution, along with an assessment of the 
detailed studies received from various submittors, and 
concludes that a finite numerical value of ultimate poten- 
tial cannot be assigned with confidence. The Board there- 
fore adopts a range of ultimate potentials for the conven- 
tional areas between 127 Tcf and 157 Tef, with an 
expected value of 147 Tcf. This range of estimates is 
higher than the Board’s estimate of 115 Tcf in its 1975 
Gas Report, and the 120 Tcf estimate in its Northern Pipe- 
lines Report. This upward revision is based on a re-as- 
sessment of its own studies as well as evidence submitted 
at the inquiry. 


Deep Basin 


Introduction 


During the inquiry considerable evidence was introduced 
regarding the gas potential of the Deep Basin area of Al- 
berta and British Columbia. Accordingly, the Board is 
considering this area specifically in this section of this re- 
port. A definition of the Deep Basin has been included in 
the Glossary of Terms. 


Views of Submittors 


Amoco 


Following an analysis of a 96-township area of the Deep 
Basin near Grande Prairie, Amoco concluded that the ini- 
tial volume of natural gas in-place in the study area was 
79 Tcf, of which only 4.6 Tcf could be conventionally pro- 
duced. The bulk of the gas was contained within tight for- 
mations which would require massive hydraulic fracturing 
to achieve economic deliverability rates. Furthermore, 
Amoco stated that to date, its attempts to use massive hy- 
draulic fracturing in the Grande Prairie area had been dis- 
appointing. It was confident that with proper design of 
fracturing programs, gas could be produced from the 
tight sands. The cost of the research and development of 
the fracturing techniques would be high and industry 
would require incentives which included guarantees of 


markets if the present level of expenditures were to be 
maintained. 


Canadian Hunter 


Canadian Hunter considered the entire Mesozoic section 
in the Deep Basin; with very limited exceptions, to be gas- 
saturated below a depth of about 3,500 feet. Within this 
gas-saturated section, much of the rock is of too low a 
permeability to be produced with conventional technolo- 
gy, but zones of better permeability do occur from which 
conventional production may be obtained. 


Using the results of an analysis of 544 well logs from 


within the Deep Basin, Canadian Hunter concluded that 
at various levels of price and technology, 440 Tcf of gas 
could ultimately be recovered. Canadian Hunter esti- 


ji 
f 


mated that at today’s level of economics and technology, | 


50 Tcf were recoverable. 


In one area of the Deep Basin, the Elmworth/Wapiti area, | 


south and southwest of Grande Prairie, Canadian Hunter 
examined future potential in greater detail. Detailed analy- 
sis of logs, cores and tests from 57 wells within a 60- 
township area resulted in Canadian Hunter concluding 
that there was an initial volume in-place of over 60 Tcf. Of 
this volume, Canadian Hunter calculated that the industry 
should be able to recover over 40 Tcf. At today’s cost/ 
price relationship using conventional technology and well 
spacing, Canadian Hunter estimated that industry could 


recover 13 Tcf in 40 years. Of this, approximately 3.8 Tcf | 
would come from conglomerates, 2.4 Tcf from other rock | 
having porosity greater than 15 percent, 5.2 Tcf from 11 


; 


to 15 percent porosity rock and 1.7 Tcf from 7 to 11 per- | 


cent porosity rock. 


In its submission Canadian Hunter estimated existing re- 


serves of the Elmworth/Wapiti area to be in the order of 
383.6 Bcf proved plus 839.6 Bcf probable. During the in- 
quiry, Canadian Hunter updated the estimates to 658.0 
Bcf proved plus 1136.8 Bcf probable, as a result of addi- 
tions to the reserves of the Falher conglomerate. 


Based on a comparison of low permeability producing 
sands in the United States with the sands of the Deep Ba- 
sin, Canadian Hunter concluded that it had not consid- 
ered any rock of a quality which was not already produ- 
cing in the United States in determining the 440 Tcf 
ultimate potential of the Deep Basin. 


Dome 


Kloepfer and Associates Ltd. was commissioned by Dome 


to provide an estimate of the ultimate natural gas potential 
of western Canada. In the course of preparing this esti- 
mate, Kloepfer conducted a geological appraisal of the 
Elmworth/Wapiti area. Using information from 100 wells, 
including well logs, core data, and completion and stimu- 
lation details, Kloepfer estimated the established reserves 
of the area to be 2.2 Tcf. The analysis was limited to con- 
ventional reservoirs and no attempt was made to quantify 
gas in low permeability formations. 


Gulf 


During the inquiry Gulf indicated that it was considering 
an increase in its estimate of the ultimate potential of Al- 
berta of 25 Tcf essentially to account for results from the 
Elmworth trend. 


Home 


Home estimated that 21 Tcf of its 170 Tcf ultimate poten- 
tial estimate for western Canada were in the Deep Basin 
area. This volume included reserves in lower quality con- 
ventional reservoirs which Home considered recoverable 
under today’s technology and economics. 


Imperial 


Imperial stated that while its initial interest in the Deep Ba- 
sin was for gas in conventional reservoirs, gas in low 
permeability reservoirs might be a resource in the future 
and it would be exploring for both types. 


PanCanadian 


PanCanadian assessed the Deep Basin area of Alberta 
and estimated the initial proved reserves at 30 June 1978 
to be 36.5 Tcf. The area involved, however, was larger 
than that usually defined as Deep Basin. The company 
estimated the ultimate potential of its Deep Basin to be 
102.4 Tcf and the current potential 60.7 Tcf. 


Polar Gas 


Polar Gas consultant, John R. Lacey International Ltd., 
stated that it had undertaken an analysis of a portion of 
the Deep Basin in Alberta from approximately Township 
64 to 74, Ranges 1 to 13 W6, which included the Elm- 
worth/Wapiti area. This work was done for AGTL in sup- 
port of an application by it to AERCB. The consultant con- 
cluded that the study area contained proved, probable 
and possible conventional reserves of 2.9 Tcf which 
could be recognized or projected at that time, of which 
2.1 Tcf were in the Elmworth/Wapiti area itself. The po- 
tential for the study area to the year 2000 was considered 
to be in the order of 5-6 Tcf. Lacey stated that while he 


did not think there was any question that a large amount 
of gas was in the Elmworth area, it did not follow that it 
would be available to the market, or available at a rate 
which would give any protection to Canada’s future 
needs. 


British Columbia 


British Columbia estimated the province’s undiscovered 
conventionally recoverable raw gas reserves from the ex- 
tension from Alberta of the Elmworth trend to be 0.9 Tcf. 
BCPC, assuming possible extension of the Elmworth play 
into the Dawson Creek area and continuing to the region 
northwest of Fort St. John, estimated the total raw gas po- 
tential of the British Columbia portion of the Deep Basin, 
including gas from low permeability sediments, to be 6.9 
Ticf: 


Views of the Board 


Since much of the speculation on the potential of the 
Deep Basin is based on extrapolating the findings of stud- 
ies undertaken in the Elmworth/Wapiti area, the Board 
undertook a study of that area. Based on evidence pre- 
sented during the inquiry and its own study, the Board es- 
timates that the currently established reserves of the Elm- 
worth/Wapiti area are in the order of 1 Tcf, all in the 
Fahler conglomerate zones. The Board considers that the 
interest in this area and in fact the entire Deep Basin will 
continue and will likely result in increased established re- 
serves during the next few years. 


The Board accepts that large volumes of gas may well ex- 
ist in the low permeability sands of the Deep Basin, how- 
ever, they cannot be included as established reserves 
until technology is developed to permit the gas in these 
tight sands to be produced competitively with other en- 
ergy forms in the market place. This conclusion would ap- 
pear to be supported by industry as most submittors did 
not include gas from the low permeability sands of the 
Deep Basin in their schedules of reserves additions dur- 
ing the forecast period. 


The Board is concerned that the publicity being given the 
Deep Basin, and particularly the view that it contains a 
potential in excess of 400 Tcf, may be misleading to the 
general public, who may wrongly assume that Canada 
has an additional reserve of this magnitude to serve its 
short and medium-term requirements. 


Deliverability 
Views of Submittors 


Most of the producers making submissions to this inquiry 
provided estimates of natural gas deliverability from re- 
serves which they control or of which they are the princi- 
pal operator. These estimates varied from summaries of 
current maximum production capability of gas pools to 
detailed year-by-year production forecasts with an expla- 
nation of the underlying assumptions and methods of 
calculation. 


Many submittors provided the Board with estimates of po- 
tential productive capacity of all reserves in the conven- 
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Table 2-5 


FORECASTS OF TOTAL CANADA GAS SUPPLY FROM CONVENTIONAL PRODUCING AREAS | 
VIEWS OF SUBMITTORS 


tional producing regions of Canada. These forecasts are 
summarized in Table 2-5 and in Figure 2-5. All of the gas. 
transmission companies provided estimates of deliverabil- 
ity from their reserves under contract. TransCanada pro-. 
vided a forecast of total productive capability of its con- 
tracted reserves.as well as a forecast of total Canada 
productive capability. Alberta and Southern provided a 
forecast of deliverability to meet its own system require- 
ments. Westcoast provided a pool-by-pool analysis along 
with an estimate of deliverability from trend gas additions 
in its supply area. Canadian-Montana provided a similar 
analysis of its system with pool-by-pool forecasts and pro-| 
jections of development drilling and new reserves addi- 
tions in its supply area. SPC provided forecasts of total 


(Bcf/yr @ 1000 Btu/cf) 
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deliverability available to its system under limited market 
and unlimited market assumptions. 


AERCB 


AERCB provided in its submission a detailed analysis of 
the potential productive capacity of reserves in the prov- 
ince of Alberta. This consisted of an analysis of the large 
connected pools (representing 80 percent of current pro- 
duction), small connected pools, large unconnected 
pools, small unconnected pools and trend gas additions. 
The analysis was prepared for an ultimate potential of 110 
Tcf for Alberta. An illustrative presentation was also pre- 
pared assuming an ultimate potential of 130 Tcf for Alber- 
ta. AERCB adopted the NEB forecast for other producing 


regions as shown in the Northern Pipelines Report. 
AERCB's analysis demonstrated that Alberta’s potential 
productive capacity would reach a maximum of some 
3.05 Tcf/year in 1984 before decline commenced for the 
110 Tcf ultimate case and would reach a maximum of 
some 3.15 Tcf/year in 1984 before decline commenced 
in the illustration of 130 Tcf ultimate potential. 


Alberta and Southern and Canadian—Montana 


Alberta and Southern and Canadian-Montana retained 
Manecon Associates to prepare a report covering various 
aspects of energy, one of which was a forecast of natural 
gas supply and demand. To prepare its forecast of maxi- 
mum gas supply in Canada, Manecon employed the A\l- 


Table 2-5 (Cont.) 


FORECASTS OF TOTAL CANADA GAS SUPPLY FROM CONVENTIONAL PRODUCING AREAS 


VIEWS OF SUBMITTORS 
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berta and Southern computer model, which used year- 
end gas reserves as published by the provincial govern- 
ment agencies with supporting basic reservoir and 
deliverability data. The Alberta and Southern model pro- 
jected a maximum production capability of some 3.1 Tcf 
in 1978 growing to approximately 3.85 Tcf by 1983 and 
declining thereafter to 2.38 Tcf by the year 2000. 


AGTL 


AGTL presented three ‘‘unconstrained’’ supply cases. 
Case 1 was based upon 65 Tcf of undiscovered gas po- 
tential with a constant 2 Tcf per year of reserves addi- 
tions. Case 2 was based upon 100 Tcf of undiscovered 
gas potential with a constant 2.6 Tcf per year of reserves 
additions. Case 3 was based upon 130 Tcf of undiscov- 
ered gas potential with a constant rate of reserves addi- 
tions of 4 Tcf per year. In each of these cases, the cur- 
rently established gas reserves contributed deliverability 
in the same manner. The Alberta production forecasts 
were updates of forecasts prepared for the Northern Pipe- 
lines hearing. Forecasts for British Columbia, Yukon and 
Saskatchewan were prepared by Rehwald Consulting 
Services Limited. A description of each of the compo- 
nents of AGTL’s forecast was presented in its submission. 
In Case 1, the forecast commenced with 3.49 Tcf/year in 
1978, peaked at 4.56 Tcf in 1987 and declined thereafter 
to 2.97 Tcf by 2000. Cases 2 and 3 peaked at 4.76 Icf 
and 5.42 Tcf in the years 1988 and 1993 respectively de- 
Clining to 3.5 Tcf and 4.89 Tcf respectively by the year 
2000. 


Amoco 


Amoco constructed a composite model of the Alberta 
connected reserves based on a rate-cumulative curve for 
a typical pool in Alberta. The basic profile was accumu- 
lated utilizing annual reserves increments of 2.9 Tcf (long- 
term average finding rate) to a total of 61.1 Tcf initial con- 
nected reserves in Alberta. The other established re- 
serves in Alberta were connected over five years and 
produced according to the developed profile. Supply from 
the other provinces, as determined by CPA, was added to 
the total Alberta forecast as was Amoco’s estimate for the 
Mackenzie Delta. A forecast of deliverability from reserves 
additions was based on additions of 5.45 Tcf per year for 
eight years, declining at 10 percent per year thereafter. 
Amoco’s estimate of total Canada supply capability, ex- 
cluding the Mackenzie Delta, commenced with 3.25 Tcf in 
1978, peaked at 5.50 Tcf in 1989 and declined thereafter 
to 3.89 Tcf by the year 2000. 


CPA 


CPA carried out an industry survey of Alberta gas plant 
operators to obtain forecasts for 80 percent of current Al- 
berta plant operations. Forecasts for other plants were es- 
timated based on production history. PanCanadian’s 
forecast for southeast Alberta shallow gas was adopted. 
CPA prepared its own forecasts for Alberta’s deferred and 
unconnected reserves. The British Columbia forecast was 
based on a CPA submission to the B.C. Energy Commis- 
sion’s hearing of June, 1978. CPA prepared a Saskat- 
chewan forecast based on a report by the Saskatchewan 
Natural Gas Development and Conservation Board aug- 
mented by producer forecasts for the later years. CPA 
employed producer forecasts for the southern Territories 
and prepared its own forecasts for the Mackenzie Delta- 
Beaufort Sea area and Arctic Islands. It estimated that 
western Canada could produce about 3.1 Tcf in 1978. 
The CPA presented two illustrative deliverability tests 
using reserves additions of 2 and 4 Tcf/year. Excluding 
the Delta-Beaufort supply, the first case illustrated deliver- 
ability of 2.92 Tcf in 1978 peaking in 1983 at approxi- 
mately 3.65 Tcf then declining to 2.56 Tcf by 2000. Simi- 
larly the 4.0 Tcf/year additions case peaked in 1991 at 
approximately 4.18 Tcf and then declined to approxi- 
mately 4.11 Tcf by the year 2000. 


Dome 


Dome accepted the Board's estimate of deliverability from 
total controlled reserves and Alberta uncommitted re- 
serves as presented in the Northern Pipelines Report as a 
starting point for its forecast. Dome felt that the Board's 
estimates of established reserves and deliverability from 
deferred reserves were understated and accordingly ad- 
justed the Board’s forecasts. It then prepared its own 
forecast of deliverability from reserves additions and de- 
liverability from the Mackenzie Delta-Beaufort Sea and 
Arctic Islands areas. Dome’s forecast of total southern 
Canada deliverability commenced at 3.24 Tcf in 1978, 
peaked at approximately 4.18 Tcf in 1986 and then de- 
clined to 3.3 Tcf by the year 2000. 


Gulf 


Gulf presented a supply forecast which assumed no de- 
mand restrictions. Its Alberta forecast was developed 
from a review of submissions to the AERCB while those 
for other areas were derived from overall production pro- 
files. Gulf used ‘“‘aggressive’’ connection rates for uncon- 
nected reserves and reserves additions in British Colum- 
bia. Initial rates of take of 1:5750 (i.e. 1 MMcf/day for 
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each 5750 MMcf of reserves) for ‘‘shallow’’ gas and 
1:7300 for ‘‘deep’’ gas were assumed. In Alberta, Gulf as- 
sumed initial rates of take of 1:4400 and 1:5750 for shal- 
low gas reserves in southeast and northwest Alberta re- 
spectively, while deep gas reserves additions were 
produced with initial rates of take of 1:7300. Gulf’s total 
conventional natural gas supply forecast commenced 
with 3.01 Tcf in 1978, peaked in 1985 at 3.385 Tcf and 
then declined to 2.32 Tcf by the year 2000. 


Home 


Home based its forecast of the potential productive ca- 
pacity of western Canada largely on published data from 
the provincial authorities and the Northern Pipelines Re- 
port. The combined forecast for connected and uncon- 
nected reserves in Alberta was taken from AERCB Report 
78-E. The productive capacities of British Columbia and 
Saskatchewan reserves were obtained from the Northern 
Pipelines Report. Home prepared its own forecast of pro- 
duction from its estimate of remaining reserves potential 
of 73 Tcf. Its forecast of total potential productive capacity 
commenced in 1978 at 3.06 Tcf, peaked in 1988 at 4.21 
Tcf and then declined to 3.34 Tcf by the year 2000. 


HBOG 


HBOG presented two forecasts of natural gas deliverabil- 
ity from conventional areas assuming unlimited and lim- 
ited markets respectively. Both cases used the AERCB 
Report 78-E for connected and unconnected reserves. 
However, the limited market case assumed a two-year de- 
lay in the deliverability from unconnected reserves. For 
conventional areas other than Alberta, HBOG used the 
NEB forecasts from the Northern Pipelines Report in both 
cases. HBOG developed its own forecasts for new re- 
serves additions and the connection and deliverability of 
those reserves. Its forecast of deliverability from the con- 
ventional areas assuming an unlimited market com- 
menced at 3.14 Tcf in 1978, peaked in 1986 at 3.54 Tcf 
and then declined to 2.45 Tcf by the year 2000. Similarly, 
the limited market case commenced with 3.13 Tcf in 
1978, peaked in 1986 at 3.16 Tcf and declined to 2.50 
Tcf by the year 2000. 


Imperial 


Imperial developed its forecasts of available supply of 
Canadian natural gas assuming an unlimited market for 
natural gas. Its forecasts did, however, take into account 
the usual practical limitations of development economics, 
available plant capacities and restrictions on volumes of 
gas produced in association with oil. Imperial’s forecast 
from established producing reserves was developed by 
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summing forecasts for the 175 largest pools. The remain- 
ing smaller pools were grouped according to similar char- 
acteristics and forecast by group. Imperial prepared de- 
velopment schedules for various categories. of 
unconnected reserves in Alberta, British Columbia and 
the southern Territories. It assumed that these reserves 
would be produced at initial rates of take of 1:7300. Impe- 
rial converted its forecast of trend additions into a deliver- 
ability forecast with initial rates of take of 1:7300. It as- 
sumed delineation of each year’s discovery over five 
years with production commencing three years after deli- 
neation on the average. Imperial’s forecast of total natural 
gas producibility from western Canada commenced at 
3.14 Tcf in 1978, peaked at 3.46 Tcf in 1983 and then de- 
clined to 2.19 Tcf by the year 2000. 


IPAC 


IPAC stated that there was currently an excess of supply 
over demand of about 221 Bcf per year in the Trans- 
Canada and Alberta and Southern systems based on 
take-or-pay cutbacks alone. IPAC used the NEB delivera- 
bility forecast from the Northern Pipelines Report as the 
base for its deliverability projection. IPAC adjusted the 
NEB’s reserves base to that of the various provincial 
agencies and converted the net difference to a schedule 
of deliverability. To its total forecast of deliverability from 
currently established reserves IPAC added a deliverability 
forecast for its future reserves additions. IPAC’s total fore- 
cast of deliverability commenced in 1978 at 3.08 Tcf 
peaked in 1986 at 4.38 Tcf and then declined to 2.81 Tci 
in the year 2000. 


Norcen 


Norcen adopted the forecasts of total Canada potentia 
deliverability from existing reserves as published ir 
AERCB Report 78-E. For gas found after 1977, Norcer 
assumed that the full volumes would be connected ovet 
ten years and would be produced at initial rates 0° 
1:7300. Norcen presented two total Canada deliverability 
forecasts based upon its two finding rates related to dis: 
coveries under existing and additional market assump: 
tions. Deliverability in both cases commenced at 3.07 Tc’ 
in 1978, and peaked in 1981 at 3.37 Tcf. Deliverability de- 
clined to 2.56 Tcf by the year 2000 in the additional mar- 
kets case whereas it declined to 2.39 Tcf in 2000 for the 
case with no additional markets. 


PanCanadian 


PanCanadian’s forecasts of production from proved re- 
serves were generally based upon forecasts prepared by 
government agencies. For Alberta, PanCanadian adoptec 
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the AERCB’s forecasts for large and small pools, whether 
connected or unconnected, as presented in AERCB Re- 
port 78-E. PanCanadian used its own forecast of produc- 
tion for southeast Alberta shallow gas. A detailed descrip- 
tion of its shallow gas study was presented in its 
submission. For British Columbia, PanCanadian adopted 
a forecast prepared by the province's Ministry of Mines 
and Petroleum Resources for the B.C. Energy Commis- 
sion hearing in June 1978. The southern Territories fore- 
cast was an Amoco forecast for the Pointed Mountain 
field. PanCanadian prepared a forecast for Saskatchewan 
reserves from data available from the Saskatchewan gov- 
ernment. It also forecast supply from eastern Canada re- 
serves based on CPA's estimate of reserves and historic 
production levels. PanCanadian’s total non-frontier deliv- 
erability commenced at 3.07 Tcf in 1978, peaked in 1987 
at 3.59 Tcf and subsequently declined to 2.68 Tcf by the 
year 2000. 


Polar Gas 


As a basis for its forecast of supply, Polar Gas assumed 
that demand was not a constraint. It chose to present 
three cases. The first case assumed that exploration ac- 
tivity would be maintained at current high levels. The sec- 
ond case assumed that exploration activity would decline 
while the third case assumed that exploration activity 
would decline with renewed high levels of activity begin- 
ning in the early 1980's. Polar Gas presented its supply 
forecast in two different ways — by province and by pur- 
chaser. Its forecast was done on a pool-by-pool field gate 
basis and included allowance for the connection of un- 
connected reserves, infill drilling and compression plus 
the addition of trend gas. Polar Gas’ three cases of ex- 
ploration activity applied most directly to Alberta for which 
three forecasts of trend additions were developed. The 
_ British Columbia trend additions were forecast only under 
_the high exploration activity assumption. Polar Gas devel- 
oped trend additions forecasts for 14 sub-areas in Alberta 
' with different connection profiles for the new reserves in 
each area. Initial deliverability of the new reserves was 
- based on 1:7300 contract assumptions which yielded ini- 
tial rates of approximately 1:8400 when normal opera- 
tional difficulties were considered. Flat life production var- 
| ied from 3 to 13 years depending upon the area and 
quality of the reserves. Polar Gas’ total Canadian gas 
: supply forecast commenced at 3.18 Tcf in 1978 for all 
_ cases. Its forecast of supply peaked in 1983 at 3.53 Tcf in 
Case 1, 3.48 Tcf in Case 2, and 3.48 Tcf in Case 3. The 
| supply then declined to 1.76 Tcf in Case 1, 1.66 Tcf in 
Case 2 and 1.78 Tcf in Case 3 in the year 2000. Polar 
| Gas stated that it considered Case 1 to be its most likely 
_ supply forecast. 


ProGas 


The ProGas forecast of deliverability was based on an up- 
dating of the Northern Pipelines Report. The overall ap- 
proach of its study was to adjust the NEB data to reflect 
changes that had occurred since the Board’s study was 
prepared. The NEB forecast for total controlled and un- 
committed Alberta reserves was accepted. To this base, 
ProGas added its forecast from deferred reserves and its 
forecast for reserves which it believed were not taken into 
account by the Board in the 1976 forecast. ProGas devel- 
oped its own forecast of trend additions and connected 
these reserves over a period of 10 years following discov- 
ery. Deliverability from these reserves was forecast at a 
rate of 1:8400, chosen to reflect operating inabilities and 
the varying quality of reserves under a 1:7300 contractual 
arrangement. The total Canada deliverability forecast thus 
developed by ProGas commenced at a level of 3.04 Tcf in 
1978, peaked in 1986 at 3.66 Tcf, and then declined to 
2.25 Tcf by the year 2000. 


Shell 


Shell’s forecast of full deliverability under no market con- 
straint and continued high level activity was presented 
under three categories of reserves — existing, apprecia- 
tion of existing, and new discoveries. Its forecast from ap- 
preciation of existing reserves was based on 9.8 Tcf of 
appreciation and its forecast of supply from new discover- 
ies was based on a remaining potential of 36 Tcf of which 
34 Tcf were forecast to be discovered and 28 Tcf to be 
developed and on stream by 2000. Shell's forecast of 
supply for TransCanada was taken from TransCanada’s 
August 1977 application to AERCB, updated to include 
the Limestone Mountain and Elmworth fields. Shell's fore- 
cast for Westcoast was taken from Westcoast’s submis- 
sion to the B.C. Energy Commission inquiry of 30 May 
1978. The other forecasts of deliverability from existing 
reserves were taken from the Northern Pipelines Report. 
Shell’s total forecast of deliverability from the conven- 
tional areas commenced in 1978 at 3.19 Tcf, peaked in 
1981 at 3.52 Tcf and then declined to 1.96 Tcf by the year 
2000. 


TransCanada 


TransCanada estimated the capability of its own system 
on acollection point basis which it submitted represented 
the most realistic approach for appraisal of the net pro- 
duction characteristics of reservoirs, wells and gathering 
systems. In its assessment, no demand or pipeline facility 
constraints were imposed. TransCanada estimated total 
Canada supply capability by combining the detailed fore- 
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cast of its own system with forecasts of capability for Al- 
berta and Southern, Westcoast, the major Alberta utilities, 
SPC, Canadian-Montana and eastern Canada obtained 
by direct contact with the respective companies. Trans- 
Canada projected supply for the smaller utilities in Alberta 
based on historical production. It also estimated Pan-Al- 
berta’s supply capability, the available capability from es- 
tablished uncommitted reserves in Alberta, the capability 
of deferred reserves in Alberta, and the available capabil- 
ity from TransCanada’s forecast of trend gas additions in 
Alberta. The forecast of capability obtained from West- 
coast included deliverability from British Columbia re- 
serves additions. TransCanada’s total Canada capability 
forecast commenced at 3.30 Tcf in 1978, peaked in 1984 
at 3.67 Tcf and then declined to 2.64 Tcf by the year 
2000. 


Year Westcoast 
GPE A&S Westcoast GL-4 Pan-Allta. 

1979 1789 579 424 Sy, 63 
1980 NG? 767. 600 448 cen he 
1981 1745 582 456 om fi 66 
1982 1597 554 457 57 59 
1983 1438 533 427 AS 53 
1984 1326 496 396 — 48 
1985 1240 464 382 — 44 
1986 AA5O 425 367 a 40 
1987 1067 391 350 — 37 
1988 981 363 324 co 34 
1989 905 325 298 _ 32 
1990 825 302 245 — 28 
1991 731 281 193 — 24 
1992 657 250 184 — 21 
1993 600 213 166 — 18 
1994 498 153 146 —_ 16 
1995 442 139 143 — 14 
1996 394 130 130 —_ 13 
1997 361 121 122 — 12 
1998 325 109 114 a 11 
1999 293 98 107 — 9 
2000 264 89 101 — 9 


— Totals may not add due to rounding 
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Table 2-6 | 


NEB FORECAST OF TOTAL CONVENTIONAL SUPPLY CAPABILITY FROM CONTROLLED RESERVES 
(Bcf/yr @ 1000 Btu/cf) 


Views of the Board 


The Board employed its gas deliverability computer mode 
to forecast the maximum deliverability of gas for each o 
TransCanada, Alberta and Southern, Westcoast, anc 
Pan-Alberta. The model performs a pool-by-pool analysis 
of gas deliverability as characterized by well flow charac 
teristics, basic reservoir parameters and daily contrac 
rates. The model utilizes drilling and compression cos 
data to determine the degree to which it would be eco 
nomic to maintain deliverability from a pool at the contrac 
rate by drilling infill wells and/or adding field compres 
sion. The computer model incorporates the produce 
forecasts for the solution and associated gas productior 
available to the appropriate gas transmission system. | 
should be noted that the Board assumed that blowdow 
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Prod’n 

Alberta Utilities Many Canadian East of 

Major Minor Islands Montana Alberta Total 
366 49 36 16 73:6h3452 
376 42 32 uns 70 3489 
377 46 28 14 66: «3437 
378 44 25 12 64 3248 
347 42 22 14 62.;<2952 8 
320 41 21 12,0005 ho Shee 
339 41 19 2 5252593 | 
311 40 ty 13 48 .wicneat 
294 37 1 13 44 2248 
273 32 14 13 39'4 42073 
252 28 12 9g 34; 1895 
236 25 11 11 32 es) 
222 22 10 10 28 aigtéai 
218 20 9 <) 25,°:<19393 
205 18 8 8 24 ~=1260 
192 LS Hf 7 19°.) 1053 
176 14 Ri 6 19 960 
159 12 6 6 18 868 
144 11 5 5 17 798 
129 10 5 4 15 723 @ 
116 9 4 4 14 654 
104 8 4 4 12 594 


would commence in the Kaybob South/Beaverhill Lake A 
pool cycling scheme in 1980, as suggested in evidence 
by the pool operators. 


The remaining components of the gas supply forecast 
were derived from the following sources. The forecasts 
for the major and minor Alberta utilities in the Polar Gas 
submission were considered reasonable and were adopt- 
ed. The Many Islands Pipelines and Saskatchewan pro- 
duction forecasts were adopted from the SPC submis- 
sion. The Canadian-Montana forecast was adopted from 
Canadian-Montana’s submission. The forecast of produc- 
tion from Ontario was estimated by the Board based on 
production history. The Board assumed that Westcoast 
would remove its annual authorized volumes under Li- 
cence No. GL-4 until the total licensed volumes had been 
removed. 


A summary of the above-described forecasts is presented 
in Table 2-6 which represents a forecast of supply from 
controlled reserves. 


Currently non-contracted gas in British Columbia was 
considered in the system analysis to be controlled by 
Westcoast. In Alberta the reserves not considered above 
were classified into five categories — shallow, uncommit- 
ted southeastern Alberta gas; shallow, uncommitted 
northwestern Alberta (Bluesky) gas; other uncommitted 
non-associated gas; deferred gas; and reserves beyond 
economic reach. 


The Board estimates that there are some 2.3 Tcf of estab- 
lished uncommitted gas reserves in southeastern Alberta 
as of 31 December 1978. These reserves were assumed 
to be connected over a period of six years as shown in 
Table 2-7. 


The deliverability from these reserves was based upon the 
historical data provided by the Kloepfer study in the Dome 
submission. Three distinct deliverability profiles were ob- 
tained for the southeastern Alberta shallow gas — Type A 
being for Milk River, comingled Milk River/Medicine Hat, 
and poor quality Medicine Hat reserves; Type B being for 
good quality Medicine Hat reserves; and Type C for 2nd 
White Specks reserves. The uncommitted southeastern 
Alberta shallow gas reserves were split into these three 
Classifications according to the ratios provided in the Klo- 
epfer study and were produced according to the submit- 
ted historical data. 


In northwestern Alberta, the Board estimates that there 
are some 0.4 Tcf of uncommitted shallow (Bluesky) gas 
reserves. These reserves were assumed to be connected 


Table 2-7 


CONNECTION RATES FOR 
UNCOMMITTED ALBERTA GAS 
(percent) 
Year S.E. Alberta N.W. Alberta Other 
Shallow Shallow Non-Assoc. 
1979 20 63 10 
1980 26 25 14 
1981 24 8 14 
1982 16 4 ics 
1983 9 — 12 
1984 5 — 9 
1985 — — 7 
1986 — —- 6 
1987 — — 4 
1988 — —: 3 
1989 oe — 8 
1990 — a 1 
1991 — — 1 
1992 — — 1 
Total 100 100 100 


—Southeastern Alberta shallow and northwestern Alberta 
shallow based on evidence supplied by Imperial 


—Other non-associated based on evidence supplied by 
TransCanada 


over four years as shown in Table 2-7 and were produced 
similarly to the Haro Bluesky pool as shown by 
TransCanada. 


The remainder of the uncommitted gas reserves, esti- 
mated by the Board to be 8 Tcf, were connected over 14 
years as shown in Table 2-7. It should be noted that 65 
percent of these reserves were assumed to be connected 
within five years. They were produced at an average an- 
nual rate of take of 1:7300 until 50 percent depletion and 
subsequently declined at 10 percent per year. This is be- 
lieved to be an appropriate average annual rate of take for 
the mix of gas reserves in this category. 


The Board estimates that there are some 4.2 Tcf of cur- 
rently deferred gas reserves in Alberta. Production fore- 
casts for the various deferred gas pools were prepared 
and the pools were connected at projected blowdown 
dates. Within 25 years, some 3.1 Tcf of these gas re- 
serves were assumed to be connected. 


The Board considers that the quantity of reserves pres- 
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Figure2-6 ALBERTA TREND RESERVES AREAS 


ently beyond economic reach is a dynamic one. AGTL is 
constantly expanding its gathering systems as aggressive 
drilling programs result in new proven reserves and the 
development of new gas fields. Due to these develop- 
ments, certain wells considered beyond economic reach 
today may well be within economic reach tomorrow. 
Therefore, the Board feels that it is reasonable to consider 
that 50 percent of its estimate of 2.4 Tcf of gas reserves 
presently beyond economic reach would be available for 
production during the forecast period. These reserves 
were assumed to be connected at the rate of 4 percent 
per year beginning in 1979 and to be produced in a man- 
ner similar to the 8 Tcf of other uncommitted gas 
reserves. 


The Board’s forecast of reserves additions in Alberta was 
prorated amongst the areas shown in Figure 2-6 and 
these reserves additions were connected as shown in Ta- 
ble 2-8. The gas reserves connected in areas A, C and E 
were delivered at a rate of take of 1:7300 until 35 percent 
depletion and then declined at 7.7 percent per year there- 
after. Gas reserves connected in the other areas of Al- 


berta were expected to be of poorer reservoir quality and 
were consequently produced at 1:7300 until 10 percent 
depletion and then declined at 5.6 percent per year. Re- 
serves additions in Saskatchewan were connected as 
shown in Table 2-8 and, as these reserves would most 
likely be of the shallow ‘‘Milk River’ type, they were deliv- 
ered following the same profile as southern Alberta Type 
A shallow gas reserves. The Board’s forecast of British 
Columbia reserves additions were connected as shown in 
Table 2-8 and were delivered at the normal 1:5750 British 
Columbia contract rate with Westcoast’s 13 percent ‘‘op- 
erational diversity’ factor applied to it. These reserves 
produced at that rate until 65 percent depletion and de- 
clined at 15.8 percent per year therefafter. 


The Board's estimate of total Canada supply capability 
commences with 3.5 Tcf in 1979, peaks at 3.8 Tcf in 
1981, and declines thereafter to 1.9 Tcf by the year 2000. 
This forecast appears in Table 2-9 and is shown in Figure 
2-7. It represents the Board’s estimate of capability as- 
suming no market constraints and therefore that the total 
capability volumes would be produced each year. 


Table 2-8 
CONNECTION RATES FOR RESERVES ADDITIONS 
(percent) 
Year after British Alberta Areas Saskatchewan 
Discovery Columbia A,C,E Ue D,G,I HE K,N J,L,M, 
1 10 5 15 15 5 — 10 5 
2 10 5 15 15 5 5 10 15 
3 10 5 25 25 20 5 20 25 
4 25 LS 15 10 20 20 10 10 
i) 25 20 10 5 ihe) 20 10 5 
6 5 15 10 5 =, 15 10 5 
ve 5 5 5 5 5 5 5 5 
8 5 5 5 5 5 5 5 5 
9 5 5 — 5 5 5 5 5 
10 — 5 — a 5 5 a 5 
11 — 5 _ 5 a 5 5 5 
12 — 5 — — 5 5 <1 — 
13 — a — — — a —_ — 
TOTAL 100 100 100 100 100 100 100 100 


— Alberta areas illustrated in Figure 2-6. 
— Based on evidence submitted by Polar Gas. 
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Year 


1979 
1980 


1981 
1982 
1983 
1984 
1985 


1986 
1987 
1988 
1989 
1990 


1991 
1992 
1993 
1994 
1995 


1996 
1997 
1998 
1999 
2000 


Table 2-9 


NATIONAL ENERGY BOARD FORECASTS OF 


TOTAL CONVENTIONAL SUPPLY CAPABILITY 
(Bcf/yr @ 1000 Btu/cf) 


Supply Capability from Established Reserves 


Total 
Controlled 


3452 
3489 


3437 
3248 
gone 
ZEA 
2593 


2411 
2248 
2073 
1895 
LAS 


1521 
1393 
1260 
1053 

960 


868 
798 
723 
654 
594 


Uncom- 
mitted 
Shallow 


38 
88 


123 
136 
140 
135 
124 


WaT 
109 
104 
oF 
90 


84 
80 


—Totals may not add due to rounding 
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Other 
Uncom- 
mitted 


40 
96 


152 
212 
260 
296 
324 


348 
364 
376 
384 
379 


370 
356 
335 
312 
289 


265 
242 
220 
201 
afi 2 


Bee Re 


Deferred 


Total 


3533 
3677 


3718 
3604 
3376 
3176 
3089 


2930 
2774 
2604 
2426 
2233 


2025 
1879 
1736 
1499 
1379 


1260 
1187 
1113 
1022 

947 


Supply from Reserves Additions 


British 
Columbia 


123 
141 
Lor 


WZ 
186 
198 
209 
Ze 


con 
225 
225 
222 
218 


Alberta 


Sask. 


Total 
Canada 
Supply 

Capability 


3533 
3695 


3769 
3711 
3560 
3451 
3455 


3378 
3303 
3208 
3105 
2981 


2835 
2742 
2640 
2437 
2341 


2239 
2179 
2109 
2017 
1937 


4.0 
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Figure 2-7 
NEB Forecast 


FRONTIER AREAS 
Established Reserves 


Views of Submittors 


While only Gulf and PanCanadian provided estimates of 
reserves for all the frontier areas, estimates of the re- 
serves in one or two of the frontier areas were received 
from six other submittors. In preparing their estimates 
CPA, Gulf, Imperial, Panarctic, PanCanadian and Polar 
Gas undertook independent studies. The others, namely 
Dome and HBOG, adopted the NEB reserves estimates 
for the Mackenzie Delta-Beaufort Sea area contained in 
the Northern Pipelines Report. For the reserves of the 
Arctic Islands, Dome adopted the NEB estimate contained 
in the Northern Pipelines Report and HBOG adopted the 
estimate which Panarctic submitted to the Northern Pipe- 
lines hearing. The estimates of reserves in the frontier 
areas are compared in Table 2-10. 


1988 
YEARS 


rane) 


1990 1992 1994 1996 1998 2000 


SUPPLY CAPABILITY FROM CONVENTIONAL PRODUCING AREAS 


Panarctic submitted evidence in support of less rigid crite- 
ria than those employed in the conventional areas for the 
determination of the established reserves of the Arctic Is- 
lands. The Company stated that it was neither necessary 
nor possible financially to conduct the amount of delinea- 
tion drilling characteristic of the conventional areas. 


Views of the Board 


Upon reviewing the evidence presented during the cur- 
rent inquiry, the Board noted the similarity between the 
reserves estimates for the frontier areas presented and 
those presented at the Northern Pipelines hearing. Based 
on this evidence and a review of its own studies, the 
Board finds no change required in its 1977 estimate of the 
established reserves of marketable gas in the Mackenzie 
Delta-Beaufort Sea area. 


The Board has carefully considered the evidence pre- 
sented by Panarctic and Polar with respect to criteria for 
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Table 2-10 
ESTIMATES OF MARKETABLE NATURAL 
GAS DISCOVERED 
FRONTIER AREAS 


(31/12/77) 
(Tcf) 
NEB 
CPA”) Dome® Gulf® HBOG) Imperial® — Panarctic PanCanadian®® Polar Gas“)4) ~~ Established 
Mackenzie 
Delta r 
Beaufort 
Sea area 6.6 5 4.8 ae ore _~ 10.9 _ 5.3© 
Arctic 
Islands tOre CS nLORS: te — 12.0 L225 107% 9.2 
East Coast 
Offshore _ _ Gis — _ _ 0.5 — — 
Territories 
(Other) — _ Orr —_ _ ~ 0.1 — _ 
Other 
Frontier 
Areas _ _ _ _ _ _ O36 _ — 
“14.73 psia and 60°F 
2) 14.65 psia and 60°F 
(3) 1000 Btu/cf 
‘) Proved and Probable 
‘) Northern Pipelines Report 
©) Estimates to June 30, 1978 
North of latitude 64° only 
determining established reserves of the Arctic Islands, this time. 


and has concluded that its reservoir area factors can be 
increased without violating the requirement that estab- 
lished reserves be those interpreted to exist with reason- 
able certainty. 


This action has had the effect of increasing the Board’s 
established reserves of marketable gas in the Arctic Is- 
lands to 9.2 Tcf from 7.3 Tcf. Individual field estimates are 
shown in Table 2-11, compared with those of Panarctic 
and Polar Gas. 


While the Board has studied basic data from wells drilled 


in the East Coast offshore areas it does not consider a 
meaningful estimate of established reserves is possible at 
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Reserves Additions and Ultimate Potential 


Views of Submittors 


Forecasts of reserves additions and/or estimates of ulti- 
mate potential for the frontier areas were provided by nine 
submittors. While most of the estimates of ultimate poten- 
tial were for the Mackenzie Delta-Beaufort Sea area and 
the Arctic Islands, Gulf and PanCanadian provided ulti- 
mate potential estimates for other frontier areas as well. 
Submittors’ forecasts of reserves additions and ultimate 
potential are compared in Tables 2-12 and 2-13 
respectively. 


Drake Point 
Hecla 

Kristoffer Bay 
King Christian Is. 
Jackson Bay 
Thor 

Wallis 


TOTAL 


(30 August 1978 
@) 1 July 1978 
331 December 1978 


Mackenzie 
Delta 
Beaufort 
Sea Area 


Arctic 
Islands 


East Coast 
Offshore 


Territories 
Other 


(14.65 psia and 60°F 
(2)1000 Btu/ct 

(3)1 4.73 psia and 60°F 
To 1990 only 

To 1983 only 


Table 2-11 


COMPARISON OF ESTIMATES 
RESERVES OF MARKETABLE NATURAL GAS 


ARCTIC ISLANDS 
(Tcf at 14.73 psia and 60°F) 


PANARCTIC“ POLAR GAS®) 
Prov.& Prob. Possible Total Proved Probable Possible 
5.252 304 51556 3.920 .148 293 
3.070 pia 3.720 2.431 eth .083 
.653 454 (Wa LORS .629 roy .077 
588 NIL 588 632 .051 NIL 
1.074 NIL 1.074 314 NIL NIL 
a het NIL 68 Me .104 NIL NIL 
.098 NIL .098 049 NIL NIL 
11.995 9057. 'e-000 9.679 993 453 
Table 2-12 
RESERVES ADDITIONS FORECASTS 
FRONTIER AREAS 
1978 - 2000 
(Tcf) 
Newfoundland 
& Labrador Gulf™ HBOG Imperial® 
— 23 16.7 15@) 
—_— 16:5 B27 16 
18—40-150© ine —_ — 


©90%, 50% and 10% probability 


Total 


4.361 
ZN 
Teo 
.683 
1.314 
104 
049 


GINS Deke, 


Panarctic® 


10© 


NEB®) 


Established 


Polar Gas 


25-42 
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Table 2-13 


ULTIMATE POTENTIAL ESTIMATES 
Frontier Areas 


Newfoundland 


Dome” & Labrador Gulf 


Mackenzie Delta— 


Beaufort Sea area 320 —_ 50 
Arctic Islands 300 a 80 
East Coast Offshore — 18-40-150) 71 
Territories Other ~- _ 9 


Other Frontier Areas — id ae 


“1000 Btu/cf 

(2)14.73 psia & 60°F 

314.65 psia & 60°F 

90%, 50% & 10% probability 

(excludes Northern Stable Platform area of southern Arctic Islands 
Newfoundland & Labrador’s continental margin 

Labrador Shelf 

(®excludes ‘‘offshore inaccesible areas”’ 


includes southern Territories considered within the conventional areas. 


Dome 


Dome stated that the results of its recent exploratory ac- 
tivity in the Beaufort Sea supported the ultimate potential 
estimate of 320 Tcf for the Mackenzie Delta-Beaufort Sea 
area which it had submitted to the NEB for the Northern 
Pipelines hearing. Dome estimated the ultimate potential 
of the Arctic Islands to be approximately 300 Tcf. 


Newfoundland 


Newfoundland estimated the ultimate potential of the 
province’s continental margins to be at least 18 Tcf at the 
90 percent probability level, 40 Tcf at the 50 percent 
probability level and 150 Tcf at the 10 percent level. 
These estimates were expressed in terms of the amounts 
of gas perceived to be economically recoverable over the 
next 20 years. The estimates were stated to be the pro- 
duct of multidisciplinary team analysis which looked at all 
identified geophysical structures, using reservoir parame- 
ters derived from the nearest wells. 
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(Tcf) 

Geological 

Survey 

of Canada 

Home”) HBOG Panarctic®) PanCanadian® EP 77-1 
a 20-55 oe 109.9 39-60-99 
— 40-90 100 60.5 24—51-106©) 
30 30-90 — 63.0 27-40-65? 
- — = 41 610220 

—— ce —_— Fiael < 1-2-12 


The provincial government recommended that the poten- 
tial of the East Coast offshore should be considered in an 
assessment of Canadian supply within the time-frame of 
this inquiry. 


Gulf 


Gulf’s estimates of ultimate potential in the frontier areas 
were based on an analysis of the volume of sediments, 
hydrocarbon yield factors and gas tendency of each ba- 
sin. Incorporated into the analysis was knowledge gained 
from seismic surveys and drilling to date and from other 
basins with similar geological histories. 


Gulf’s forecast of reserves additions took into account the 
reserves potentials and the factors outlined above. 


The ultimate potential for that part of the Northwest and 
Yukon Territories excepting the Mackenzie Delta-Beaufort 
Sea area was considered to be 9 Tcf, however, reserves 
additions were estimated to total only 1 Tcf for the fore- 
cast period. Cumulative additions during the period 1978 


to 2000 for the Mackenzie Delta area and the Beaufort 
Sea were expected to be 2 and 21 Tcf respectively. Based 
on a 60:40 gas to oil ratio, Gulf estimated the ultimate po- 
tential for natural gas in the Mackenzie Delta-Beaufort 
Sea area to be 50 Tef. It predicted cumulative reserves 
additions during the forecast period of 16.5 Tcf and 17.5 
Tcf for the Arctic Islands and East Coast offshore respec- 
tively, with corresponding ultimate potentials of 80 Tcf 
and 71 Tcf. 


Home 


In considering the ultimate potential of the frontier areas,” 


Home supported, with minor qualifications, the estimates 
published in EMR Report EP-77-1. Home stated that the 
gas potential of the Labrador Shelf was probably unders- 
tated in that report and supported a modest upward revi- 
sion of the mean estimate of the ultimate potential of this 
area to about 30 Tcf. 


HBOG 


HBOG estimated that the established reserves of 5.3 Tcf 
for the Mackenzie Delta-Beaufort Sea area would grow by 
an average of 0.7 Tcf per year to reach 22 Tcf by the year 
2000. For the Arctic Islands, the discovered reserves of 
11.3 Tcf would grow by an average of 1.4 Tcf per year 
until the year 2000, when reserves would be about 44 
nce 


As exploration in the frontier areas is in an early stage, 
HBOG provided a range of ultimate potentials which 
might be realized, namely, 20 to 55 Tcf for the Mackenzie 
Delta-Beaufort Sea area, 40 to 90 Tcf for the Arctic Is- 
lands and 30 to 90 Tcf for the offshore areas of the East 
Coast. 


Imperial 


Imperial stated that the existing reserves in the Mackenzie 
Delta area of 5.2 Tcf provided threshold requirements for 
a Dempster lateral, based on current cost estimates. In 
preparing its forecasts of producibility, Imperial assumed 
sufficient exploration success to find an additional 15 Tcf 
of reserves in the Mackenzie Delta-Beaufort Sea area by 
1990 and an additional 16 Tcf in the Arctic Islands by the 
year 2000. Imperial submitted that studies indicated that 
established island building technology would be feasible 
and economic to permit development in a significant por- 
tion of the Beaufort Sea. 


Panarctic 


Panarctic estimated that by the end of 1983, there would 


be an additional 10 Tcf of proved and probable reserves 
discovered in the Arctic Islands, bringing the total proved 
and probable reserves to 21.9 Tcf. Panarctic did not show 
reserves additions beyond 1983 because it felt that 1982 
would be a critical point since in that year the Arctic Is- 
lands Exploration Group would have fulfilled its commit- 
ment to Sun and to Global Arctic Islands Limited. Panarc- 
tic considered that investors would be unwilling to spend 
money in the Arctic beyond 1982 unless approval of a 
large gas delivery system were imminent. 


As a result of an assessment of over 50 known natural 
gas prospects in the Sverdrup Basin, Panarctic estimated 
the ultimate potential of the Arctic Islands, occuring in ac- 
Cumulations of over 100 Bcf, to be in the range of 100 
roo 


PanCanadian 


PanCanadian identified two estimates of potential, ulti- 
mate and current. The ultimate potential consisted of its 
estimates of initial proved reserves together with probable 
and possible reserves additions. The current potential 
was determined in a similar manner, but because re- 
serves additions could not be estimated with a high de- 
gree of certainty, 25 percent and 75 percent discount fac- 
tors respectively were applied to the probable and 
possible estimates of reserves additions. PanCanadian 
stated there was a high degree of probability that the 
present level of activity would lead to the finding of re- 
serves equivalent to its estimate of current potential. 


Based on an in-house evaluation, PanCanadian estimated 
that at 30 June 1978, for all frontier areas, the proved re- 
serves were 24.3 Tcf, the ultimate potential was 245.3 Tcf 
and the current potential was 104.5 Tcf. 


Polar Gas 


Polar Gas estimated that the reserves additions for the 
Arctic Islands would be in the range of 25 to 42 Tcf during 
the forecast period. Polar Gas indicated that it was inves- 
tigating the possibility of transporting the reserves of the 
Arctic Islands and the Mackenzie Delta-Beaufort Sea area 
to market through a single transportation system, which 
could be on-stream by the late 1980's. Polar Gas stated 
that the total established reserves in these two areas were 
close to the threshold required to support such a pipeline. 


Views of the Board 


Estimates of reserves additions and ultimate potential rep- 
resent the levels of anticipated gas volumes which may be 
discovered at some future date. These anticipated gas 
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volumes cannot be considered as reserves now, nor 
should they be confused with reserves that have already 
been discovered. 


Estimating the rate of reserves additions in the frontier 
areas must be considered highly speculative at this time, 
since reserves additions are affected not only by explora- 
tory success but also by economic, regulatory and politi- 
cal decisions. 


Accordingly, the Board does not feel justified in publish- 
ing independent forecasts. However, it is of the opinion 
that the submittors’ estimates shown in Table 2-11 are 
representative of a range of volumes that might be attain- 
able within the forecast periods indicated, given the requi- 
site levels of exploration and development. In the case of 
the East Coast offshore areas, in particular the Labrador 
Shelf, because of its very hostile environment, some tech- 
nological advances are undoubtedly necessary before 
commercial production can be anticipated. 


While discoveries of natural gas in Canada’s frontier 
areas have been encouraging and while numerous large 
structures remain to be drilled, the sizable range of esti- 
mates of ultimate potential presented at this inquiry is evi- 
dence of the uncertainty which must be attached to the 
volumes of gas that may be discovered in Canada’s fron- 
tier areas in the future. 


The Board has not undertaken in-depth studies of the ulti- 
mate potential of the frontier areas. This is done on a reg- 
ular and continuing basis by the GSC, by means of a very 
thorough analysis of relevant data. For purposes of com- 
parison, the GSC estimates published in EMR Report EP 
77-1, are shown in Table 2-12 with submittors’ estimates. 


Deliverability 
Views of Submittors 


Alberta and Southern 


Alberta and Southern assumed a pipeline from the Mack- 
enzie Delta would be completed by 1986. It adopted the 
NEB deliverability forecast shown on Table 2-20 in the 
Northern Pipelines Report. 


For the Arctic Islands, Alberta and Southern adopted the 
forecast of Polar Gas. 


CPA 


CPA assumed that production from the Mackenzie Delta- 
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Beaufort Sea area would commence in 1984 to conform 
with the Northern Pipelines Report. A production rate of 1 
MMcf/d for each 7300 MMcf of reserves was used. 


CPA also assumed that production from the Arctic Islands 
would commence in 1990 at arate of 1 MMcf/d for each 
7300 MMcf of reserves. 


The production schedules for the Mackenzie Delta-Beau- 
fort Sea area and the Arctic Islands were based on cur- 
rent reserves for these areas of 16.9 Tcf and did not in- 
clude production volumes related to reserves additions 
from future appreciation and new discoveries. 


Dome 


Dome estimated that the Mackenzie Delta-Beaufort Sea 
area and the Arctic Islands could be on-stream by 1985 
and 1990, respectively, given suitable markets. Its fore- 
casts were based on a rate of take of 1:7300, using initial, 
connected reserves of 7.3 Tcf for the Mackenzie Delta- 
Beaufort Sea area and 14.3 Tcf for the Islands. In both 
areas, Dome projected incremental expansions based on 
the connection of large volumes approximating 6 Tcf 
each three years thereafter. 


It was also considered that transportation by LNG carrier 
from both areas was feasible so that earlier deliveries, 
from lower threshold volumes, were likely to occur. 


Gulf 


Gulf assumed as a criterion for the Mackenzie Delta- 
Beaufort Sea area that the Dempster lateral would be 
completed by 1988. Its deliverability forecast for the area 
was based on the premise that the line would have an ulti- 
mate capacity of 1200 MMcf/d and on evidence given at 
the Northern Pipelines hearing of an assumed supply of 
800 MMcf/d. Gulf indicated that this represented a mini- 
mum since the Beaufort Sea had a larger reserves poten- 
tial than the Delta which could lead to an alternate pipe- 
line route to transport a larger natural gas supply from the 
whole area. In this regard, Gulf had reference to the for- 
mal application filed by Polar Gas to build a pipeline from 
the Arctic Islands which would have an initial capacity of 
2100 MMcf/d and could be increased to 3000 MMcf/d. 
The company indicated the project could be completed 
by the mid-1980’s. 


HBOG 


For the Mackenzie Delta-Beaufort Sea area, in its unlim- 
ited market case, HBOG assumed that construction of the 
Dempster lateral would be completed during 1985 and 


that production at an initial rate of 712 MMcf/d would 
commence by the end of 1985. Based on established re- 
serves of 5.3 Tcf and growth at an average of 0.7 Tcf per 
year, total reserves of 22 Tcf would be reached by 2000. 
In the limited market case, HBOG did not expect the sale 
of frontier gas until the late 1990's. Its forecast of deliver- 
ability for the limited market case did not identify the fron- 
tier source of supply. 


For the Arctic Islands, HBOG assumed in its unlimited 
market case that the Polar Gas pipeline would be com- 
pleted during 1989 and production would commence by 
the end of 1989 at an initial rate of 13842 MMcf/d, increas- 
ing to 2110 MMcf/d in the second operational year. 
Based on established reserves of 11.3 Tcf and a yearly 
reserves growth of 1.4 Tcf, a total of 44 Tcf would be 
reached by 2000. Arctic Islands deliverability was 
projected to increase to 4110 MMcf/d in the year 2000. 


Imperial 


In developing its deliverability forecast for the Mackenzie 
Delta-Beaufort Sea area, Imperial assumed that produc- 
tion would start in 1987. The company stated that to 
achieve that timing, a decision would be required by 1982 
to proceed with construction of the Dempster pipeline lat- 
eral. Imperial’s gas producibility forecast was based on 
current reserves of 5.2 Tcf in the Mackenzie Delta-Beau- 
fort Sea area and reserves additions of 15 Tcf by 1990. 


Imperial based its deliverability for the Arctic Islands on 
the premise of threshold reserves being developed by 
1984 and an approval of the proposed 42-inch Polar Gas 
pipeline by 1986. Production at a rate of 500 Bcf/yr was 
projected from reserves in the Melville Island area, com- 
mencing in 1992. With future discoveries of 16 Tcf by 
2000 and the Ellef Ringnes spur line completed, Imperial 
predicted that total producibility could reach the 1100 
Bcf/yr capacity of the Polar Gas pipeline by 1996 and be 
maintained at that level for the remainder of the forecast 
period. 


Panarctic 


Panarctic submitted individual deliverability schedules for 
all pools in the Arctic Islands, excepting the small accu- 
mulations totalling 217 Bcf. The pools for which delivera- 
bility forecasts were made contained 11.7 Tcf of proven 
and probable recoverable pipeline gas. 


Forecasts of production were based on two contract limi- 
tations, one case assuming that the average daily con- 
tract quantity would be 1/6000 of the recoverable pipe- 
line gas reserves and the other assuming that it would be 


1/7300 of the reserves. In each case, the maximum daily 
rate would be 110 percent of the daily contract quantity. It 
was estimated that current reserves could maintain rates 
of some 1957 MMcf/d for five years in the first case and 
1607 MMcf/d for six years in the second case, before de- 
Cline occurred. Panarctic did not forecast a probable con- 
nection date for Arctic production. 


PanCanadian 


PanCanadian’s forecast of production for the Mackenzie 
Delta-Beaufort Sea area was based on the assumption 
that deliveries would commence in 1987. Initial produc- 
tion was predicated on expected ‘‘proved’’ reserves in 
1987, and reserves additions thereafter. No estimate of 
reserves as of 1987 or reserves additions was submitted 
for the area. The company assumed an initial production 
rate of 1000 MMcf/d which was maintained for three 
years. Maximum production of 2500 MMcf/d was fore- 
cast to occur by 1996. 


For the Arctic Islands, PanCanadian assumed deliveries 
would commence in 1992 from expected ‘‘proved’’ re- 
serves at that time and reserves additions thereafter. No 
estimates of expected reserves or reserves additions were 
submitted. Production from the Arctic Islands was ex- 
pected to be 2000 MMcf/d initially, reaching 3000 MMcf/ 
d by 1998. 


Polar Gas 


For the Arctic Islands, based on a 42-inch pipeline sys- 
tem, Polar Gas forecast production to commence in 1985 
at 1350 MMcf/d and reaching its base case system ca- 
pacity of 2100 MMcf/d prior to 1990. The 2100 MMcf/d 
production rate was maintained to 1995. 


For a Delta-Beaufort 30-inch pipeline system, Polar Gas 
forecast production commencing some time after 1985, 
reaching system capacity of 1200 MMcf/d by 1990 and 
maintaining this level until 1995. 


Production from the East Coast offshore areas was esti- 
mated to commence after 1990 and attain a possible level 
of 1000 MMcf/d by 1995. 


Submittors’ deliverability forecasts for the Mackenzie 
Delta-Beaufort Sea area and the Arctic Islands are shown 
in Tables 2-14 and 2-15 respectively. 


Views of the Board 


Having regard to the high degree of uncertainty attached 
to the various frontier developments at this time, and de- 
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spite some industry urging to the contrary, the Board is of 
the opinion that frontier reserves should not be included 
aS a component of available supply for the purposes of 
this inquiry. 


With respect to the Mackenzie Delta, the Board continues 
to rely on its estimate of deliverability published in the 
Northern Pipelines Report. It forecast deliveries from the 
Delta of some 700 MMcf/d based on a rate of take of 
1:7300 from the estimated 5.3 Tcf of established re- 
serves. However, until an application has been received 
by the Board for the construction of a Dempster Lateral 
and the Board has granted a certificate and is satisfied 


that the pipeline will be constructed, it does not believe it 
to be appropriate to include Mackenzie Delta deliverability 
in the projections of gas availability from established vol- 
umes or reserves additions. For purposes of illustration 
only, the manner in which supply availability would be in- 
creased by the addition of the above estimate of Macken- 
zie Delta deliverability commencing in the latter part of 
1987 is shown in Figure 4-1. 


No attempt has been made by the Board to develop its 
own deliverability schedule for the Arctic Islands since 
there remains great uncertainty as to when gas from this 
source will be connected to market. 


Table 2-14 


NATURAL GAS DELIVERABILITY FROM THE MACKENZIE DELTA-BEAUFORT SEA AREA 
COMPARISON OF FORECASTS 


(MMcf/d) 
Year Alberta and 
CPA” Dome Gulf HBOG Imperial PanCanadian Polar Gas™®) Southern® 

1984 904 — — —- —— —_ a — 

1985 904 1000 — G2 os. — ae a 

1986 — 1000 a 822 — = — 697 

1987 — 1000 — 932 356 1000 a 697 

1988 —— 1822 400 1041 712 1000 — 697 | 
1989 oo 1822 800 1151 712 1000 oo 697 ) 
1990 904 1822 800 1233 1096 1500 1200 697 | 
1991 —_ 2644 800 1342 ASS 1500 1200 697 | 
1992 —_ 2644 800 1452 1534 1500 1200 697 | 
1993 — 2644 800 1501 1644 2000 1200 697 | 
1994 — 3466 800 — 1562 1808 2000 1200 697 | 
1995 32 3364 800 1616 1972 2000 1200 697 | 
1996 _- S217 800 1671 2109 2500 —_ 697 | 
1997 —_ 4016 800 1699 2247 2500 695 | 
1998 a 3860 800 1753 2246 2500 — 662 | 
1999 _- 3723 800 1781 2246 2500 — 642 | 
2000 433 4419 800 1836 2247 2500 — 583 | 


“Only data for years shown. 
From Northern Pipelines Report Table 2—20. 
Production commencing after 1985, reaching capacity as shown. 
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Year 


1985 


1986 
1987 
1988 
1989 
1990 


1991 
1992 
1993 
1994 
1995 


1996 
W97T 
1998 
1999 
2000 


Only data for years shown. 


CPA) 


1268 


Dome 


1959 


geHe}S) 
1959 
2781 
2781 
2781 


3603 
3603 
3603 
4425 
4227 


®A&S adopted Polar’s forecast. 


©)Panarctic gave no initial year, forecast from year 1 of production. Submitted forecast for 25 years. 


COMPARISON OF FORECASTS 


HBOG 


Table 2-15 
NATURAL GAS DELIVERABILITY FROM THE ARCTIC ISLANDS 


(MMcf/d) 


Imperial PanCanadian Polar Gas“) 


1350 


Prod. 
Year 


Panarctic © 
1/6000 1/7300 


1957 


1957 
1957 
1957 
1957 
TS51 


1901 
URS es 
1670 
1569 
1478 


1395 
1319 
1253 
1193 
1102 


1607 


1607 
1607 
1607 
1607 
1607 


1604 
ke ia, 
1427 
1438 
1359 


1291 
tec 
1176 
Sis) 
1081 
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Chapter 3 
Natural Gas Requirements 


EXISTING MARKETS 


Introduction 


In assessing Canada’s natural gas supply and demand 
prospects, the Board must prepare forecdsts of reason- 
ably foreseable Canadian requirements. This chapter of 
the report is a summary of the evidence and views on the 
requirements for natural gas to satisfy domestic demand 
in those areas currently served by gas and of the potential 
for natural gas to penetrate energy markets beyond exist- 
ing transmission systems. 


To assist it in making its determination of demand for nat- 
ural gas, the Board requested that all interested parties 
provide forecasts, comments and opinions on various as- 
pects of energy demand. Submittors were encouraged to 
present estimates of natural gas demand in the context of 
a forecast of total energy demand. Those using such an 
approach were requested to provide a breakdown of de- 
mand by energy type and to make explicit their assump- 
tions with respect to such variables as economic growth, 
population growth, energy prices and market shares. 
Submittors were also requested to provide forecasts of 
the Canadian demand for gas in market areas presently 
served by existing transmission facilities for each calen- 
dar year, 1978 to 2000, on the basis of various price rela- 
tionships at Toronto of the city-gate price of gas to the re- 
finery-gate price of crude oil. 


Twenty-nine submittors provided energy demand 
forecasts. This represents approximately three times the 
number of submissions received for the Canadian oil sup- 
ply and requirements inquiry held earlier in 1978. Many of 
the submissions provided valuable insight into the Cana- 
dian demand for natural gas. The Board has taken this 
evidence into consideration in preparing its estimates of 
the Canadian demand for gas. 


The Board used a total energy approach in arriving at its 
own forecast of natural gas demand. Demand for natural 
gas in existing market areas is projected to grow at an av- 
erage annual rate of approximately 2.9 percent to reach 
2069 Bcf/year in 1985, 2286 Bcf/year in 1990 and 3092 
Bef/year in the 2000. These amounts represent approxi- 
mately 18 percent of total primary energy demand. 


METHODOLOGY AND ASSUMPTIONS 
Methodology 


Views of the Submittors 


The demand forecasts provided by submittors fell into 
four categories: projections of total energy demand for all 
of Canada; projections of total energy demand for a par- 
ticular region or province; natural gas demand forecasts 
for all of Canada; and finally, natural gas demand fore- 
casts for a particular region, province or service area. 
Several of the submissions contained natural gas expan- 
sion scenarios that included volumes for one or more of 
the potential new market areas such as on Vancouver Is- 
land, in the Province of Quebec and the Maritimes. 


Several submittors based their forecasts on studies that 
were specifically prepared for either this inquiry or the 
Board’s earlier 1978 oil inquiry. Some relied upon other 
submittors’ forecasts or used the forecasts contained in 
the Northern Pipelines Report or AERCB Report 78-E 
which deals with Alberta’s demand for natural gas. 


Only a limited number of the submissions presented spe- 
cific demographic, economic, energy price and interfuel 
competition assumptions or projections. However, most 
submittors did provide details of demand by sector, and 
some of them also, by fuel type. 


Six submittors forecast total energy demand for all of 
Canada. Of these submittors, Alberta and Southern, Gulf, 
Imperial, ProGas and Shell prepared primary energy de- 
mand forecasts while Polar Gas prepared a secondary 
energy demand forecast. Generally, these forecasts were 
based upon population and economic projections for 
each of the provinces within the context of a forecast of 
economic and demographic variables for the country as a 
whole. The forecasts included allowances for future im- 
provements in energy efficiency. 


The forecast methodologies of the remaining 23 submit- 
tors included projections of historical trends (with and 
without adjustments for conservation and increased fuel 
efficiency) and the use of econometric models. In some 
instances federal or provincial forecasts were adopted. 
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Views of the Board 


Since publication of its Northern Pipelines Report, consid- 
erable work has been carried out by the Board to improve 
its forecasting methodology in each market sector. This 
work involved the re-specification and re-estimation of 
many of the equations. These changes have been incor- 
porated into the Board’s present total energy forecasting 
system* and were used in developing its current esti- 
mates of domestic demand. This system was also em- 
ployed in preparing the forecast presented in the Board’s 
1978 Oil Report. 


Given the uncertainties in predicting economic growth 
and future energy price levels, the Board evaluates a 
number of energy demand scenarios. Nonetheless, de- 
tailed presentation of the results is generally restricted to 
only one demand forecast, referred to as the ‘‘base 
case’. A brief discussion of the ‘‘high demand”’ and “‘low 
demand’ cases is presented in a later section of this 
chapter. A comparison of the corresponding economic 
projections is contained in Appendix 3-A. 


For practical considerations only, the base case is pre- 
sented in detail; however, it should be stressed that the 
Board does not intend to convey the impression that the 
high demand and low demand scenarios are unrealistic 
projections of future energy demand. Consideration must 
be given to a range of possibilities in order to recognize 
the complexities and uncertainties inherent in forecasting 
long-term energy demand. 


Demography and Economic Growth 


Views of the Submittors 


The general consensus among those submittors who pre- 
pared energy demand forecasts for all of Canada was that 
economic growth would decrease gradually and that pop- 
ulation would increase at a very slow rate over the fore- 
cast period. Several submittors supplied economic and 
demographic projections on a regional, provincial or na- 
tional basis. Those projections of economic growth that 
were made on a nationa! basis are summarized in Table 
3-1. 


All of the national forecasts reflected the basic assump- 
tion that the real GNP growth rate will gradually decline. 
The lower rates of economic growth were attributed in 
large part to population, household formation, labour 
force and productivity assumptions. 


Of the remaining submittors who prepared natural gas de- 
mand forecasts or energy demand forecasts on a regional 
or provincial basis, several specified the economic and 
demographic factors assumed in their analyses. Most 
concurred with the view that the economy would grow at 
a decreasing rate over the forecast period. Some of these 
submittors, however, forecast that certain provincial 
economies would grow at a constant or at an increasing 
rate over part or all of the forecast period. 


Table 3-1 


REAL GROSS NATIONAL PRODUCT GROWTH RATES 


Comparison of Forecasts 
(Percent per Annum) 


1977-80 1980-85 
AERCB 4.1 4.5 
Gulf 4.7 4.1 
Imperial 4.4 4.4 
Polar Gas BS) 4.0 
ProGas Sih 3.6 
Shell Ad 3.9 
TransCanada 4.0%) 4.1 
NEB 46 AS 


Actual Period of Forecast 


(1) 1975 to 1980 
(2) 1978 to 1980 


The Board's present forecasting system is described in more detail in 
papers which were presented to the Canadian Energy Policy Modell- 
ing Conference on May 19-20, 1978 in Vancouver, entitled: ‘‘The En- 
ergy Demand Forecasting System of the National Energy Board’’ and 
‘A Model for Forecasting Passenger Car Gasoline Demand _ in 
Canada”’. 


42 


1985-90 1990-95 1995-2000 
3.7 3.7 3.7 
3.4 3.2 3.0 
3:5 3.5 3.3 
3.5 3.0 2.8 
3.3 3.1 ase 
3.3 3.0 3.0 
3.6 3.4 3.3 
x 3.4 3.0 


Views of the Board 


The Boara’s projections of the Canadian economy, in- 
cluding the population projections, were prepared using 
the Board’s version of the CANDIDE 1.2M econometric 
model of the economy in conjunction with selected as- 
sumptions on government fiscal and monetary policies 
and exchange rates. These projections were prepared in 
March 1978 and were discussed in Chapter 3 of the 
Board's 1978 Oil Report. These have been reviewed in 
the light of the evidence and have been adopted for the 
present forecast. 


The Board’s base case economic forecast, as set out in 
Appendix 3-A, projects fairly strong growth through the 
1978 to 1985 period. Reductions in population growth, 
relative to historical experience, and expected reductions 
in the growth of productivity result in a significant decline 
in real growth in the economy after 1985. 


On the demographic side, the annual rate of increase in 
population is predicted to slow down gradually in the fore- 
cast period from an average of 1.6 percent over the his- 
torical period 1960 to 1976, to 1.0 percent over the 1986 
to 2000 period. This assumes that the fertility rate will 
gradually decline from a 1977 level of 2.1 children per fe- 
male of child-bearing age to slightly less than 2 children 
by the year 1980, and that the rate stabilizes thereafter. 
Net immigration in each year of the forecast period is as- 
sumed to be 100,000 persons. The resultant population in 
2000 is forecast, in the base case, to be 29.8 million. 


Other features characterizing the projection of the econ- 
omy in the base case and a discussion of the high case 
are provided in Appendix 3-A. 


Energy Prices and Interfuel Competition 


Views of Submittors 


Price not only influences the overall level of demand for 
energy, but the relative prices of the various energy 
sources also indicate the degree of interfuel competition, 
and are important determinants of the market shares cap- 
tured by the various competing energy sources. 


The majority of submittors who specified pricing relation- 
hsips for natural gas and crude oil assumed that, com- 
pared on a basis of thermal content, the Toronto city-gate 
price of natural gas would remain at a price equivalent to 
85 percent of the crude oil price at the refinery-gate, or 
would increase slightly but remain below the equivalent 
price of crude oil. In contrast, IPAC and Gulf assumed 


that gas prices would reach parity with the price of crude 
oil sometime during the forecast period. 


Most submittors who discussed the subject assumed that 
electricity rates would increase in real terms over the fore- 
cast period and remain well above oil and gas prices ona 
basis of thermal equivalence. Nova Scotia expected that 
with improved technology, the relative costs of home 
heating by oil and electricity would begin to converge 
after 1982 and electricity would become cost competitive 
by 1985 to 1986. 


Few of the submittors provided energy market share pro- 
jections by sector. Of those that did, the general expecta- 
tion was that the share of the residential market held by 
natural gas would increase moderately, as would the mar- 
ket share held by electricity. The share of the residential 
market held by oil would decline in proportion to the gains 
made by natural gas and electricity. 


In the commercial sector, it was generally forecast that 
gas would maintain its present market share or grow very 
slightly over the forecast period. Most submittors who 
provided market share projections expected moderate 
growth over the forecast period for electricity at the ex- 
pense of oil. Shell, however, expected that market shares 
of all fuel types would remain stable in the commercial 
sector. 


In the industrial sector a moderate increase in the market 
share for natural gas was projected over the forecast peri- 
od. Electricity was also projected to increase its market 
share, but to a lesser extent than natural gas. Coal’s mar- 
ket share was projected to decrease in proportion to the 
gains made by natural gas and electricity. 


Views of the Board 


In the longer term, the international price of crude oil will 
be a major factor determining domestic crude oil prices 
which, in turn, influence domestic natural gas prices. Be- 
cause of the uncertainties inherent in future energy price 
levels, the Board forecasts energy demand under differ- 
ent price assumptions. 


As in the 1978 Oil Report, for its no gas-expansion base 
case forecast the Board assumes that the world price of 
crude oil will remain constant in real terms at its 1977 
level and that the domestic price of crude oil will rise to- 
wards the world price, approaching it by the end of 1981. 
It is also assumed that the city-gate price of natural gas in 
Toronto will increase with the price of domestic crude 
and, maintain the present price relationship of approxi- 
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mately 85 percent of that for crude oil on a thermal basis. 


Energy prices at the burner-tip are calculated using To- 
ronto as the reference point. It is assumed that distribu- 
tion margins for petroleum products and natural gas will 
remain constant in real terms. Electricity prices are as- 
sumed to increase in real terms until 1981. As a conse- 
quence of these assumptions, the burner-tip price of each 
fuel is forecast to remain constant in real terms after 
1981. 


Different price assumptions are made for the high and low 
energy demand cases. In the high demand case it is as- 
sumed that the world price of crude oil will decrease in 
real terms by approximately 5 percent per annum, while 
in the low demand case it is assumed that the real price 
will increase by about 5 percent per annum. These as- 
sumptions are analogous to postulating that the burner- 
tip energy prices will decrease or increase in real terms 
relative to the base case by approximately 4 percent per 
year, throughout the forecast period. This is assumed to 
be the case for each region, market secior and energy 
type. The resulting range of energy demand is presented 
and discussed in the next section. 


With respect to interfuel competition, the assumptions just 
Outlined regarding energy prices are used in conjunction 
with other factors in developing the market shares that 
are incorporated into the Board’s forecast. These market 
shares are developed on a judgmental basis after consid- 
ering the evidence and having regard to the Board’s own 
knowledge on relative energy prices, relative capital costs 
of installing heating equipment, and historical and current 
trends. 


For Canada as a whole the Board anticipates that natural 
gas, and electricity in particular, will increase their market 
shares at the expense of petroleum products in the resi- 
dential sector. For the commercial sector the market 
share for gas is expected to drop slightly, but as in the 
residential sector, the share held by electricity is expected 
to increase significantly. For the industrial sector, both 
gas and electricity are projected to increase their shares 
slightly. It should be noted, however, that, for all sectors, 
the market share behaviour varies considerably between 
regions, reflecting differences in market conditions, ex- 
pected relative prices and the availability of other fuels. As 
noted above, these market shares represent the Board’s 
base case projections and do not include additional gas 
volumes or changes in market shares as a result of the 
extension of service into new market areas. 
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Forecast of Total Energy Demand 


Forecasts of Submittors 


Six submittors — Alberta and Southern, Gulf, Imperial, Po- 
lar Gas, ProGas and Shell — provided long-range primary 
energy demand forecasts. As shown in Table 3-2, all of 
these forecasts indicated that primary energy demand 
would almost double between now and the year 2000. 
The table also indicates that the forecasts varied particu- 
larly towards the end of the forecast period. 


Some of the submittors who prepared total energy de- 
mand forecasts did not follow the Board’s previously es- 
tablished treatment of primary and secondary energy. 
This fact accounts for the greatest discrepancy among 
the forecasts detailed in Table 3-2. In its 1977 and 1978 
Oil Reports, the Board outlined its definitions and treat- 
ment of primary and secondary energy demand. It noted 
that roughly three units of primary energy, in the form of: 
fossil fuels, are necessary to generate one unit of second- 
ary energy in the form of electricity. The Board’s treat- 
ment of primary energy assumes that the ratio between 
primary and secondary hydro and nuclear generated 
electricity is the same as that for electricity generated 
from fossil fuels. This assumption facilitates the study of 
long-term trends in primary energy demand by freeing the 
analysis from possible changes in electricity generation 
patterns between the use of either fossil fuels or nuclear 
and hydro power. 


In determining primary energy demand Gulf did not con- 
vert its forecast of demand for nuclear and hydro electric- 
ity on the basis of the fossil fuel input which would be re- 
quired to generate the same amount of electricity. If the 
Board's approach were applied to Gulf’s primary energy 
demand forecast, the resultant figures would be approxi- 
mately 8 quads for 1975 and 16 quads for the year 2000. 
It is evident that the adjustment substantially narrows the 
range of the primary energy demand forecasts summa- 
rized in Table 3-2. 


Table 3-3 provides a comparison of the primary energy 
demand growth rates for Canada as forecast by the 
above-mentioned submittors and also presents the 
Board’s assessment. Over the forecast period, the aver- 
age annual rate of growth of primary energy demand was” 
forecast by submittors to range from 2.4 to 3.1 percent. 


Most forecasts indicated a decrease in the rate of growth. 
of energy demand over the forecast period. The submit- 


Table 3-2 


PRIMARY ENERGY DEMAND - CANADA 


Comparison of Forecasts 
(Trillions of Btu’s) 


1978 1980 1985 1990 1995 2000 
A&S 8485 8950 10225 11682 13346 15248 
Gulf 6365") a — a — 11869 
Imperial 8500 a 11000 — — 16700 
Polar Gas 8840 9426 10784 12451 14259 — 
ProGas 8323) 9331 10993 12698 14619 16670 
Shell 8390©@) 9168 10439 1335 12790 14082 
NEB 8948 9576 11000 12644 14454 17074 
Actual Year 
(1) 1975 
(2) 1977 

Table 3-3 
PRIMARY ENERGY DEMAND GROWTH RATES — CANADA 
Comparison of Forecasts 
(Percent Per Annum) 

1978- 1980- 1985- 1990- 1995-— 1978-— 

1980 1985 1990 1995 2000 2000 
A&S 2a ah out at 27 2.7 
Gulf ns tl Dnt 25 2.0 2.0 2.50) 
Imperial 3.8 30 2.8 2:8 2.8 31 
Polar Gas 33 eed, 2.9 ant - 2.909) 
ProGas 3.904) aus 2.9 2.9 ant 3.18) 
Shell 3.04 2.6 2.0 ent 1.9 2.4 
NEB 3.4 2.8 2.6 3.0 3.4 3.0 


Actual Period of Forecast 
(1) 1975 — 1980 
(2) 1975 — 2000 
(3) 1978 — 1995 
(4) 1977 — 1980 
(5) 1977 — 2000 


tors generally projected that the rate of growth over the 
forecast period would be less than that for the second 
half of this decade. The only exception was Alberta and 
Southern who forecast a constant growth rate over the 
entire period. 


Forecast of the Board 


The term of the Board’s forecast now extends to the year 
2000, an acaditional five years from the period of the fore- 
cast presented in the 1978 Oil Report. To facilitate pres- 
entation of the extensive material involved, the main text 
of this chapter highlights the Board’s forecast for the year 


1990. This time frame of a little more than ten years is 
short enough to ensure a reasonable degree of dependa- 
bility of forecasting and yet long enough to allow for the 
lead-time required by major energy developments affect- 
ing energy trends. 


The Board’s forecast of energy demand is based on the 
same assumptions with regard to economic/demo- 
graphic activity and energy prices as those presented in 
the Board’s 1978 Oil Report. The present forecast incor- 
porates only minor changes resulting from more recent 
energy consumption data and the additional evidence of 
this inquiry. 
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Table 3-4 


PRIMARY ENERGY DEMAND - CANADA 


NEB Forecast 
(Trillions of Btu’s) 


1978 1980 
Oil 3,793 3,948 
Natural Gas 1,644 1,764 
Ethane & LPG’s 88 109 
Coal 772 874 
Hydro & 
Nuclear 2,570 2,/88 
Renewable 
Energy) 81 93 
Total Primary 
Energy 8,948 9,576 


“Expressed on a fuel equivalent basis assuming 10,000 Btu’s per Kwh 
)Includes solar and hog fuel. 


A change of a conceptual nature is also introduced. Hog 
fuel consumption (i.e. the use of wood waste as fuel) is 
now included in the Board’s forecast. Previously, lack of 
sufficiently reliable historical data had prevented the 
Board from including the use of wood in its total energy 
demand forecasts, although such use had been exam- 
ined as it related to the possible future displacement of 
other energy forms. 


The overall result of the above changes is such that the 
new forecast of energy demand is approximately 1.4 per- 
cent higher for the year 1995, which was the last year of 
the Board's projection in the 1978 Oil Report. The 
Board’s forecast of primary energy demand is summa- 
rized in Table 3-4 and illustrated in Figure 3-1. The fore- 
cast implies an average annual growth rate of approxi- 
mately 3 percent for total energy demand over the 
forecast period. 


The Board’s projections of total primary energy for the 
high and low demand scenarios are compared to its base 
case forecast in Table 3-5 and Figure 3-2. The numbers 
provide a general insight into the sensitivity of the energy 
demand forecast to the major underlying assumptions. 
For example, according to the Board’s estimates for the 
year 1990, total primary energy demand in Canada could 
be 21 percent higher or 13 percent lower than the base 
case forecast, depending 9n conditions affecting the ma- 
jor determinants of that demand. 
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1985 1990 1995 2000 
A cha 4,507 4818 53a 
2,069 2,286 2,642 3,092 
142 164 169 173 
956 1,106 ghaeeer?. 1,483 
3,431 4,342 5220 6,462. 
130 239 373 549 
11,000 12,644 14,454 17,074 
Table 3-5 
PRIMARY ENERGY DEMAND —- CANADA 
Range of NEB Scenarios 
(Quads) 
1985 1990 2000 
High Demand Case 12.1 15D 8657 Bi 
Base Case TAeO 12.6 a 3 ea | 
Low Demand Case 10.3 T1L6 kee 


Forecast of Natural Gas Demand | 


Forecasts of Submittors 


Although the Board received a broad range of natural gas” 
demand forecasts, in general, there appears to be a con- 
sensus that demand will not grow quite as rapidly as pre- 
viously expected. Estimates of total net sales of natural 
gas provided by the various submittors are presented in 
Table 3-6. Of these, Home submitted the highest estimate 
(2489 Bcf) and TransCanada provided the lowest esti- 
mate (2030 Bcf) for 1990. The difference of 459 Bcf was 
due in large part to the variations in the underlying as- 
sumptions and forecasting methodologies. 


The submittors’ forecasts implied average annual growth 
rates in demand for natural gas to the year 2000 ranging 
from a low of 2 percent as submitted by Norcen to a high 


ETHANE &LPG’'S 
1.3% 


RENEWABLE ENERGY 
1.9% 


NATURAL GAS 
18.1% 


HYDRO & NUCLEAR 
34.3% 


1990 
12,644 TRILLIONS OF BTU’S 


ETHANE & LPG’S 
1.0% 


RENEWABLE ENERGY 
3.2% 


HYDRO & NUCLEAR 
37.8% 


NATURAL GAS 
18.1% 


2000 
17,074 TRILLIONS OF BTU’S 


Figure3-1 PRIMARY ENERGY DEMAND - CANADA 
NEB Forecast 
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of 3.4 percent as provided by Gulf. Table 3-7 summarizes 
the growth rates for natural gas requirements for the vari- 
Ous submittors. 


Several of the submittors forecast natural gas require- 
ments on a provincial and on a sectoral basis. These esti- 
mates are contained in Appendix 3-B and are discussed 
in the following sections. In making comparisons among 
the various sectoral estimates of the submittors, it should 
be noted that a number of definitional differences exist 
which serve to make appropriate comparisons more diffi- 
cult. An attempt has been made to identify these 
differences. 


Residential Sector 


Most of the submittors’ forecasts for the residential sector 
indicated that the demand for natural gas would increase 
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from approximately 325-360 Bcf in 1978 to 450-490 Bcf 
in 1990 and to 525-570 Bcf in 2000. This represented an 
average annual growth rate of 2.2 percent within the 
range over the forecast period. 


While several submittors presented forecasts which lay 
outside this range, the evidence indicated several reasons 
for the divergence. Imperial’s forecast assumed consider- 
able substitution of natural gas for oil products. Shell's 
forecast of gas requirements in the residential sector in- 
cluded natural gas use in all apartment buildings, while 
most forecasts included such consumption in the com- 
mercial sector. 


Most submittors forecast that the market share of natural 
gas in the residential sector in Canada would increase 
moderately to the year 2000, since it was felt that natural 
gas would continue to be favoured over oil in the residen- 
tial market and that conversions to gas would continue. It 


Table 3-6 


TOTAL NET SALES OF NATURAL GAS — CANADA (EXISTING MARKETS) 
Comparison of Forecasts 


(Bcf/ Year) 

1978 1980 1985 1990 2000 
AGTL 1576 1703 2025 2278 2875 
A&S 1499 1619 1850 2113 2759 
Dome 1491 1599 1856 2095 2626 
Gulf 1495 1646 2016 2413 ont 
Home 1790 1957 2260 2489 2942 
Imperial 1498 1602 2029 2370 2934 
IPAC 1525 1673 1973 2218 2734 
Norcen 1552 1673 1883 2058 2422 
PanCanadian 1680 1861 2129 2371 2921 
Polar Gas 1494 1621 1920 2268 2972 
ProGas ioe be: 1633 1841 2076 2482 
Shell 1493 1590 1869 2099 2558 
TransCanada 1514 1605 1802 2030 2563 
NEB 1506 1620 1912 2134 2893 
was generally assumed that natural gas would maintain Table 3-7 


its competitive advantage in the Prairies and British Co- 
lumbia, allowing increased penetration of markets. In On- 
tario and Quebec, Gulf expected the preference for natu- 
ral gas to continue, despite its assumption that natural 
gas prices would reach equivalence with competing fuels 
on a thermal basis. It attributed this conclusion to the 
convenient, clean-burning characteristics of gas and the 
relatively low installation /conversion costs involved. 


Several submittors expected that energy demand, and in 
turn the demand for natural gas would grow more slowly 
than in the past as a result of lower growth rates in house- 
hold formation, a continuing shift towards less energy in- 
tensive housing and the impact of conservation 
measures. 


Commercial Sector 


Most of the submittors indicated that this demand for nat- 
ural gas would increase from approximately 305-335 Bcf 
in 1978 to 465-505 Bcf in 1990 and 515-630 Bcf in 2000. 
This represented an average annual growth rate of 2.7 
percent within the range over the forecast period. 


There are several reasons why some of the submittors’ 
forecasts lay outside this range. As mentioned in the pre- 
ceding section, Shell’s forecast for gas requirements in 
the commercial sector excluded natural gas use in all 
apartment buildings as this was included in the residential 


TOTAL NET SALES OF NATURAL GAS 
GROWTH RATES — CANADA 
(EXISTING MARKETS) 
Comparison of Forecasts 
(percent per annum) 


1978-1990 1990-2000 1978-2000 


AGTL om 2.4 2.8 
A&S 2.9 a 2.8 
Dome 29 2.0 daldands 452) 
Gulf 4.1 2.6 3.4 
Home a8 Hizes’d a8 
Imperial 3.9 22 orl 
IPAC oe 2.1 24 
Norcen 2.4 1.6 2.0 
PanCanadian 2.9 2.1 Papi 
Polar Gas 3.5 gy Se 
ProGas Fae Ls 2:3 
Shell 2.9 2.0 25 
TransCanada 25 2.4 2.4 
NEB 2.9 oat a. 


sector requirements. Imperial’s forecast assumed consid- 
erable substitution of natural gas for oil products. 


Most submittors forecast that the market share for natural 
gas in the commercial sector in Canada would remain rel- 
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atively constant or would increase slightly over the fore- 
cast period. Several submittors expected that natural gas 
would maintain a price advantage over oil and electricity 
in the commercial markets of most regions. Gulf believed 
that natural gas sales would capture both incremental de- 
mand and conversions by existing petroleum users in ex- 
isting market areas. 


New building codes and federal government programs to 
save energy were expected to reduce the rate of growth 
of energy consumption including natural gas sales in this 
sector. Polar Gas noted that conservation in the commer- 
cial sector was likely to be confined mainly to new 
buildings. 


Industrial Sector 


The Board received a broad range of forecasts of natural 
gas requirements in the industrial sector. For the year 
1990, this range was from 789 Tcf to 1173 Tcf. The aver- 
age annual growth rates for this sector varied from 2.5 
percent to 4.0 percent over the forecast period. 


Several major underlying factors accounted for the varia- 
bility in the forecasts. Definitional inconsistency among 
the submittors was common for this sector. Estimates of 
natural gas requirements in the industrial sector included 
various combinations of energy use requirements, petro- 
chemical requirements and requirements for industrial 
thermal generation. 


Most submittors noted that demand for natural gas in the 
industrial sector in Ontario and Quebec would depend 
primarily on the supply of heavy fuel oil to those markets. 
It was expected that heavy fuel oil would be sold at what- 
ever price was necessary to clear the market, since it is a 
joint product of the refining of crude oil to meet the de- 
mand for lighter products. Consequently, the forecast 
growth rates of the demand for natural gas were lower 
than they otherwise might have been. In contrast, most 
submittors expected that in western Canadian industrial 
markets, natural gas would continue to maintain its domi- 
nant position based on price and availability. 


Thermal Electric Sector 


A definitional inconsistency among the submittors was 
prevalent for this sector. While some estimates included 
only the requirements of the utilities for natural gas to 
generate electricity, other forecasts included such usage 
by the industrial sector. As a result, estimates for 1990 
were in the order of either 50 Bcf or 150 Bcf. 
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In general, submittors indicated that natural gas sales to 
utilities for the generation of electricity would grow slowly 
in some regions and decline in others over the forecast 
period, whereas natural gas sales for industrial self-gener-_ 
ation of electricity would increase moderately. As a result, _ 
most submittors believed that total natural gas require-— 
ments for electricity generation would either increase 
quite slowly to the year 2000 or decrease somewhat. 


Petrochemical Sector 


ee eee 


Forecasts of natural gas requirements in the petrochemi- 
cal sector ranged from 110 Bcf to 277 Bcf in 1990 al-— 
though most estimates fell within the 200-277 Bcf range. 


Submittors’ forecasts varied due to inclusion or exclusion | 
of ethane in natural gas demand, the number of plants as- 
sumed to come on stream and the estimated feedstock 
and fuel requirement per plant. Imperial and Dome, for 
example, excluded ethane from their forecasts while Gulf 
included it in its forecast. 


Most submittors expressed the view that natural gas de-- 
mand in the petrochemical sector would exhibit rapid- 
growth, particularly over the early part of the forecast pe- 
riod. Submittors agreed that any new world-scale petro-- 
chemical plant using natural gas as a feedstock brought. 
on stream prior to the year 2000 would be located in- 
Alberta. 


Many submittors provided forecasts to the Board ae 
upon recently published estimates by AERCB and NEB. 
Some submittors carried out their own analysis by taking 
into account estimates of projected start-up dates for new 
primary petrochemical plants, requirements for the new 
plant capacity and possible sources of raw material 

feedstocks. ‘| 


Forecast of the Board 


Overview 


The Board expects that the growth in demand for natural 
gas in existing market areas will slacken during the first | 
half of the forecast period as a result of increasing energy 
real prices until 1981, lower growth in the economy and- 
the effects of various energy conservation measures. Dur-— 
ing the second half of the forecast period, growth in de-— 
mand is expected to increase, partly as a result of the fact ; 
that higher real energy prices and other conservation 
measures are assumed to have had most of their impact 
by about 1990. 


Total net sales are projected to increase from 1506 Bcf in 
1978 to 2134 Bcf in 1990 and 2893 Bcf in 2000. As indi- 
cated by the data presented in the section on primary en- 
ergy (See Table 3-4), the total demand for natural gas is 
projected to grow at an average annual rate of approxi- 
mately 2.9 percent over the forecast period. Natural gas Is 
expected to satisfy approximately 18 percent of total pri- 
mary energy demand. This represents little change from 
the Board's previous forecast of total gas demand as pro- 


cases. The general rationale and description of these sce- 
narios were provided earlier in this report in the discus- 
sion of total energy demand and the related assumptions 
regarding demographic/economic growth and energy 
prices. A summary of the results is provided in Table 3-8 
and Figure 3-3. 


vided in its 1978 Oil Report. leer 
NET SALES OF NATURAL GAS — CANADA (EXISTING 
The current forecast of total net sales of natural gas in MARKETS) 
Canada for the year 1990 is 3.8 percent higher than that Range of NEB Scenarios 
prepared for the 1978 Oil Report, and 11.4 percent lower (Bcf/ Year) 
than the forecast that was used for the Northern Pipelines 
Report. The differences are discussed briefly by market 1985 1990 2000 
sector in the following sections. 
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According to the Board’s projections, total net sales of 
natural gas in existing market areas could be about 19 
percent higher or 14 percent lower than the Board’s base 
case in 1990, depending upon the assumptions made re- 
garding the major determinants of energy demand. 


In addition, Figure 3-4 serves to compare the Board’s 
projection of total net sales with the high and low range of 
the submittors’ forecasts. It should be noted that neither 
the high nor the low forecast is necessarily comprised of 
the figures of any one submittor, but rather is composed 
of the highest, or lowest, value submitted for each year of 
the forecast period. Forecasts that were not entirely inde- 
pendent, but were based largely on previously published 
forecasts of the Board, were excluded from this 
comparison. 


For purposes of comparison with the forecasts of the sub- 
mittors, the Board’s forecast is also presented in Appen- 
dix 3-B. 
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With respect to natural gas demand within the various 
market sectors, the Board’s base case forecast of net 
sales is presented by province and market sector in Ap- 
pendix 3-C. 


Residential Sector 


The demand for natural gas in the residential sector in ex- 
isting market areas is expected to increase from 338 Bcf 
in 1978 to 440 Bcf in 1990 and 545 Bcf in 2000 with an 
average increase over the whole forecast period of 2.2 
percent per annum. The projected growth rate represents. 
a marked slowdown from the 1960's when rapid penetra-. 
tion of the Ontario and British Columbia markets was oc- 
curing. Over the 1970 to 1977 period, growth in the de- 
mand for natural gas in the residential sector dropped to 
an average 3.2 percent per year from 8.5 percent over 
the 1960 to 1970 period. This decline in the growth rate iS 
consistent with slower market penetration, slower growth 
in population and economic activity, as well as rapid es- 
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calation of energy prices. Growth over the forecast period 
is expected to slow moderately compared to growth in the 
1970 to 1977 period, mainly as a result of a further re- 
sponse to higher energy prices and other conservation 
effects, as well as a slowing in the rate of penetration of 
residential markets. Over the forecast period the share of 
natural gas in the residential market is expected to in- 
crease marginally from 29.0 percent in 1978 to 32.3 in 
2000. 


Growth rates in the residential demand for natural gas on 
a regional basis do not vary significantly. In Quebec, in 
this case, minimal additional penetration of natural gas is 
expected, given the current pricing situation. In Ontario 
and British Columbia, demand is expected to grow 
slightly faster than the average, since gas penetration of 
these markets is expected to continue over the medium 
term, given the relatively favourable price outlook for nat- 
ural gas in this sector as compared to alternatives, and 
other desirable characteristics of natural gas. In the Prai- 
ries, natural gas is expected to maintain its significant 
competitive advantage, although it is anticipated that sat- 
uration of these markets will preclude further major in- 
creases in the market share held by natural gas. 


On a total Canada basis, the forecast demand for natural 
gas in the residential sector is very similar to the corre- 
sponding gas demand forecasts prepared for the Board’s 
1978 Oil Report and for its Northern Pipelines Report. The 
current forecast is 3.6 percent and 3.2 percent higher in 
1980 than these previous two forecasts, respectively, and 
5.6 percent and 3.0 percent lower in 1995. These differ- 
ences occur mainly as a result of additional historical data 
and of the evaluation of the evidence. Further analysis 
also indicated that the conservation effect in the residen- 
tial sector should be somewhat greater than previously 
assumed and this has been incorporated in the present 
forecast. 


Commercial Sector 


The Board estimates natural gas requirements in the 
commercial sector will increase from 336.3 Bcf in 1978 to 
499 Bcf in 1990 and to 632 Bcf in year 2000 representing 
an average annual rate of growth of 2.9 percent for the 
forecast period. This rate is a fraction of the growth of 
13.2 percent observed during 1960-1973, a period char- 
acterized by low energy and natural gas prices and in- 
creasing penetration by gas in Ontario and western Cana- 
da. The forecast rate of growth is also much lower than 
the rate of 5.3 percent observed during 1973-1977, a pe- 
riod marked by higher energy and gas prices and by the 
approaching of market saturation in terms of gas use. The 


estimated growth rate for the period 1978-2000 reflects 
relatively lower projected economic growth, higher con- 
servation in response to higher energy prices and a taper- 
ing of growth in gas demand due to saturation. The mar- 
ket share of natural gas is estimated to remain stable at 
about 40 percent during 1978-1990, after which it is pro- 
jected to decline to 36.5 percent by the year 2000. 


A comparison of the current forecast of natural gas de- 
mand in the commercial sector with previous forecasts in- 
dicates that the present forecast is higher by 8.9 percent 
in 1980 and by 5.4 percent in 1990 than the natural gas 
demand forecast in the 1978 Oil Report. At the same time 
it is lower by 3.0 percent in 1980 and by 7.9 percent in 
1990 than the demand forecast in the Northern Pipelines 
Report. 


The difference between the current forecast and 1978 Oil 
Report forecast is explained by adjustments to estimates 
of total energy demand in the commercial sector in the 
light of the latest available statistics and of the evidence 
presented at the hearing. In the Northern Pipelines Report 
higher economic growth and lower conservation was 
forecast than in the present report, resulting in higher en- 
ergy and natural gas demand estimates. 


Industrial Sector 


The Board forecasts that the demand for natural gas in 
the industrial sector of Canada will increase from 548 Bcf 
in 1978 to 815 Bcf in 1990 and 1308 Bcf in 2000 with an 
average annual growth rate over the forecast period of 4 
percent. In contrast, industrial gas demand increased at 
an average annual rate of 10.4 percent between 1960 
and 1976. Gas demand in the future is expected to grow 
significantly less rapidly than in the past because of a 
lower rate of growth in industrial economic activity and 
because of higher gas prices, both in absolute terms and 
also relative to other energy types. The market share of 
natural gas is expected to grow slightly over the forecast 
period, although not to the extent it has historically. 


There are differences both over time and between regions 
in the forecast growth in industrial gas demand. More 
specifically, the demand for gas is forecast to grow some- 
what less rapidly in the early years of the period than in 
the later years, reflecting in large part the expectation that 
most of the incremental impact of higher energy prices 
will be felt in the earlier years. Regionally, it is expected 
that generally gas demand in the western provinces will 
grow somewhat faster than in the east, reflecting lower 
prices for gas and/or somewhat higher economic growth 
rates. 
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In most regions, the present forecast of industrial gas de- 
mand is slightly higher than that presented in the 1978 Oil 
Report. For total Canada the present forecast is approxi- 
mately 2 percent higher in 1980 and 6 percent higher in 
1990. More recent historical data and information submit- 
ted to this inquiry suggested that the market share for 
gas, as developed for the 1978 Oil Report, was perhaps a 
little on the low side. Thus, in most regions, the market 
share for gas in the industrial sector has been increased 
slightly, mostly at the expense of heavy fuel oil. 


The present forecast is lower than that presented in the 
Northern Pipeline Report. Specifically, for total Canada 
the present forecast is approximately 7 percent lower in 
1980 and 13 percent lower in 1990. Approximately one- 
half of this difference results from the exclusion in the 
present forecast of gas requirements for a major expan- 
sion of facilities by SIDBEC, which seemed more likely in 
1977. This is consistent with Gaz Métropolitain’s forecast 
submitted to this inquiry. Other reasons for the present 
forecast being lower include the availability of more re- 
cent data and a lower forecast of industrial economic 
activity. 


Thermal Electric Sector 


The Board’s forecast in this sector includes gas require- 
ments by industry for electricity generation as well as by 
major and minor utilities in Canada. It was developed by 
first forecasting the demand for electricity, and then de- 
termining the corresponding quantities of each energy 
type required for its generation. The latter quantities are 
based on analyses of the evidence, utility expansion plans 
and appropriate historical data. 


Total gas demand for thermal generation in Canada is 
forecast to grow from 120 Bcf in 1978 to 143 Bcf in 1990 
and 153 Bcf in the year 2000. This forecast implies a rela- 
tively slow average annual rate of growth of 1.1 percent 
over the forecast period, as contrasted to an average an- 
nual growth rate of 6.9 percent between 1960 and 1976. 
In general, the relatively low future growth rate results 
from the expectation that electricity demand will not grow 
as rapidly in the forecast period as it has in the past, and 
also that other energy types will be increasingly substi- 
tuted for gas in the generation of electricity. In general, 
the demand for gas for the generation of electricity by in- 
dustry is expected to grow faster than the corresponding 
demand by utilities. In Ontario, utility demand is expected 
to decrease over the forecast period as less use is made 
of the Hearn plant. 
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The present forecast is essentially the same as the fore- 
cast prepared for (though not published in) the 1978 Oil 
Report. Only minor revisions of gas requirements by in- 
dustry for electricity generation were made in order to 
more accurately reflect recently available historical data. 
The present forecast is, however, significantly lower than 
that presented in the Northern Pipelines Report. In fact, it 
is approximately 40 percent lower throughout the fore- 
cast period. This is the result of incorporating more recent. 
evidence and views of submittors on this matter. 


Petrochemical Sector 


The Board’s forecast of natural gas requirements for pe- 
trochemical production includes feedstock and fuel gas 
requirements for the production of ammonia, methanol 
and their derivatives, fuel requirements for ethylene and 
derivatives and fuel used in the production of chemicals 
and petrochemicals such as acetic acid, carbon black, 
sulphides, chlorine and caustic soda. The estimates ex- 
clude ethane feedstock requirements for ethylene pro- 
duction in Canada. 


The Board forecasts that with the exception of some mar- 
ginal additional requirements in Ontario of approximately 
3 to 4 Bcf, growth in domestic demand for natural gas for 
use in petrochemical production will come from new 
plants projected to come on stream in Alberta. The fore- 
cast of additional gas-based petrochemical capacity in Al- 
berta is based upon an analysis of evidence submitted to” 
the current hearing, announced plans for the construc- 
tion of petrochemical plants, estimated domestic and ex- 
port demand for various petrochemicals and the relative 
costs and availability of alternative feedstocks. Table 3-9 
provides details with respect to petrochemical plants ex- 
pected to come on stream in Alberta over the forecast 
period. 


Natural gas demand for petrochemical production in Al- 
berta is estimated by combining projections of petro- 
chemical capacity with assumptions regarding feedstock. 
and fuel requirements per unit of production. Specifically, 
feedstock and fuel requirements per ton of ammonia or 
methanol is assumed at 36 Mcf per ton. A 1.2 billion 
pounds per year ethylene plant is assumed to require ap- 
proximately 4 Bcf of natural gas per year as fuel. 


Natural gas demand for petrochemical production in Can- 
ada is estimated to increase from approximately 165 Bet 
in 1978 to some 237 Bcf in 1990 and 256 Bcf in the year 


2000, for an average annual rate of increase of 2 percent. 


Table 3-9 


PROJECTED PETROCHEMICAL PLANTS IN 
ALBERTA 


Annual 
Plant Capacity 
Ethylene 1.2 Billion Pounds 
Methanol 200,000 Short Tons 
Methanol 200,000 Short Tons 
Ammonia 400,000 Short Tons 
Ethylene 1.2 Billion Pounds 
Ammonia 400,000 Short Tons 
Ammonia 400,000 Short Tons 
* Fuel only 


The Board’s forecasts published in the 1978 Oil Report 
and in the Northern Pipelines Report included ethane de- 
mand for ethylene production in estimates of gas require- 
ments for petrochemicals. Deduction of ethane demand 
from these previous forecasts reduces the previous esti- 
mate for 1990 to a level about 13 Bcf below the current 
forecast for the same year. This difference is explained 
partly by the adjustment to the previous forecast made in 
the light of evidence and more recent statistics and partly 
by the assumption in this report that one more methanol 
plant will come on stream during the forecast period and 
will use 7.2 Bcf of natura! gas per year. 


EXPANDED MARKETS 


Introduction of Gas into Eastern Markets 


Introduction 


In the Outline for Submissions, submittors were requested 
to provide estimates of the extent to which gas could pen- 
etrate energy markets beyond existing transmission sys- 
tems. Such estimates were to include, if possible, assess- 
ments of the potential for gas to replace other energy 
forms; that is, oil (distillate and heavy fuels), coal and 
electricity. To assist the Board in its assessment of this 
matter, submittors were requested to provide demand 
projections and the required city-gate selling price rela- 
tionship to crude oil required to attain market penetration; 
to consider the economic feasibility and timing of provid- 
ing the transmission and distribution facilities required to 
enable such sales to be made; and an estimate of the re- 
lated economic impact on competing energy industries. 


Feedstock & Fuel Expected Date 


(Bcf/yr) of Completion 
4.0* 1980 
(ify? 1981 
The 1982 
14.4 1983 
A:0F 1985 
14.4 1988 
14.4 1993 


Views of Submittors 


Introduction 


The general consensus of submittors favoured expansion 
of transmission facilities beyond the limit of existing sys- 
tems, provided such expansion could be justified in eco- 
nomic terms. The Governments of Quebec and Nova 
Scotia, as well as certain promoters of expansion pro- 
jects, and a few small independent producers believed 
that expansion should be considered for other than eco- 
nomic reasons. 


Proponents listed among their reasons for expansion 
producer cash flow problems, eastern Canada’s depend- 
ence on foreign sources of crude oil and potential im- 
provements in Canada’s international balance of pay- 
ments. No submittor fully quantified the impact of 
expansion on the balance of payments. 


Those who did not favour market expansion identified nu- 
merous problems. Paramount were the issues of excess 
refinery capacity and heavy fuel oil disposition. Absent 
some action, such as heavy fuel upgrading or export mar- 
ket arrangements, it was generally agreed that heavy fuel 
oil prices would follow downward any attempt by gas dis- 
tributors to penetrate the expansion markets through in- 
centive gas pricing practices. 


Opponents also stressed the fact that market penetration 
in the early years would be concentrated in the industrial 
sector, resulting in lower average per Mcf revenues. 


Consuming provinces such as Ontario and Manitoba as 
well as eastern distributors expressed concern that ex- 


ste) 


pansion could result in their customers subsidizing ex- 
pansion through the tilting of transmission rates, and went 
on record as favouring cost-based rates. 


One submittor (Ultramar) presented evidence to show 
that gas expansion would adversely affect employment 
because refined product marketing is more labour inten- 
sive than gas distribution. 


The exception among eastern distributors was NCGas 
who recommended expansion in all regions; that is, adja- 
cent to the existing system and beyond the present limits. 
In addition NCGas proposed an incentive scheme for gas 
market development. 


The summaries which follow set out in more detail spe- 
cific comments by certain submittors concerning expan- 
sion of gas service beyond existing transmission systems. 


AGTL 


AGTL, a sponsor of the Q & M pipeline project, testified 
that it supported the policy of Canadian self-reliance in 
energy and recommended aggressive development of 
new gas markets within Canada, particularly in Quebec 
and the Maritimes. 


The Company acknowledged that during its first ten years 
the Q & M project would be deficient in revenues but con- 
tended that in later years the project would produce a 
revenue surplus. This would require initially a net reduc- 
tion in field price, absorption of some cost by other con- 
sumers of Alberta gas, provincial and municipal tax con- 
cessions, plus deferment of normal depreciation and 
income tax charges. 


The Company stated that the aggregate amount of initial 
utility deficiency would amount to three or four cents per 
Mcf of all gas produced in Alberta, but beyond the ten- 
year period the operation would actually provide a net in- 
crease equated back to the field price in Alberta of some 
seven to eight cents per Mcf. 


Alberta and Southern 


Alberta and Southern made an allowance in its submis- 
sion for gas expansion in domestic markets, but did not 
specify where this expansion would occur. The Company 
stated that such expansion must be economic and that 
the end consumer should pay the full economic cost of 
the service. If the extension of a pipeline were considered 
necessary in the interests of security of supply, then the 
associated costs should be weighed against the per- 
ceived additional security. It was Alberta and Southern’s 
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opinion that the ultimate consumer would not likely be 
willing to pay much of a premium for gas to ensure that 
security. 


British Columbia 


The British Columbia submission suggested that any new 
policy to facilitate the penetration of gas beyond existing 
transmission systems should not be undertaken at the ex- 
pense of wellhead value. Furthermore, field prices for 
sales in new markets should reflect the retail price in the 
best alternative market available to the producer prov- 
ince, currently the export market. 


In cross-examination a witness testified that producer 
provinces should not be expected to bear the full burden 
of any subsidy required to achieve market penetration in 
expanded domestic markets. It was stated that some por- 
tion of the cost should be borne by the consumer 
province. | 
CIC | 


The view expressed by CIC was that eastern Canada’s” 
dependence on imported oil should be eliminated by im- 
plementing a positive national energy plan utilizing Cana- 
dian resources administered by federal authorities. 


Consumers’ 


Consumers’ submitted that extension of gas service to 
areas of Quebec and the Maritimes should be undertaken. 
only if such expansion could be shown to be economi- 
cally viable. In a supplemental submission Consumers” 
expressed serious doubts as to the economic viability of 
the project as proposed. Its concern arose basically from 
the lack of firm and reliable estimates of distribution costs 
which it stated could be very high, and from its assess- 
ment of market potential in the extension areas. Consum- 
ers’ contended that should extension of the pipeline east 
of Montreal occur as a result of government decree, and 
should it require some form of subsidy, this subsidy 
should under no circumstances be borne solely by exist- 
ing gas consumers or by the producers. Rather it sug- 
gested that under these circumstances such a subsidy 
should be paid out of general tax revenues. 


CPA 


CPA noted that displacement of oil imports by other forms 
of energy was desirable not only to increase Canada's 
energy self-reliance but also to ensure that energy Sup- 
plies were allocated to markets most efficiently at thei 
true market value. 


: 
| 
; 


To the extent that natural gas could displace oil through 
comparative economic advantage, it should be encour- 
aged to do so because of the current natural gas surplus 
in the conventional and frontier areas of Canada. Price 
cutting as a means of encouraging additional sales of nat- 
ural gas was not a viable strategy, CPA stated. 


The substitution of gas for heavy fuel oil through price re- 
duction would not substantially increase sales in these 
markets, but would simply give rise to equivalent reduc- 
tions in heavy fuel oil prices, to the further detriment of al- 
ready hard-pressed refiner margins. 


CPA recommended moving crude oil prices in Canada to 
international levels as soon as possible and permitting 
natural gas prices to find their competitive levels. Such 
developments it felt, would lead to additional outlets in 
eastern Canadian markets for surplus western natural 
gas. 


Dome 


Dome stated that the refining overcapacity in the Quebec 
and Ontario markets would cause residual fuel to con- 
tinue to undersell gas and thereby restrict the expansion 
of natural gas markets. 


In other areas of energy use, with the price of crude oil 
and gas projected to increase to $23/bb!l equivalent by 
1990, coal and hog fuel would assume a greater role as 
industrial fuels. This trend would have a dampening effect 
on the potential expansion of natural gas markets. 


Dome submitted that until such time as the refining over- 
Capacity was normalized, gas would not attain the desired 
growth. Dome concluded that even if natural gas markets 
were expanded to provide service to new areas in Que- 
bec, the overall impact on domestic demand would only 
be approximately 5 percent of the total gas demand. 


Dome further stated that any expansion of natural gas 
markets beyond the existing franchise areas should only 
be attempted in the economically viable and self-support- 
ing areas, without long-term supportive measures from 
producers, consumers or governments. 


Gaz Métropolitain 


Gaz Métropolitain, in providing a forecast for the expan- 

sion of natural gas into market areas of Quebec not cur- 
| rently served, submitted that certain policies must be in 
' place prior to expansion. 


First, the federal government must clearly enunciate a 
policy objective favouring the use of natural gas in do- 
mestic markets. Second, long-term supply contracts of 20 
to 25 years must be made available in order to penetrate 
the industrial market. Third, residual fuel oil surpluses 
must be removed from the marketplace, but not at the ex- 
pense of upsetting the economic viability of Quebec- 
based refineries. 


Gaz Métropolitain proposed that in order to accomplish its 
third policy proposal the following courses of action 
should be undertaken: 


a) Continue to adjust petroleum prices upwards for the 
short term. 


b) Reduce surplus products by switching to greater use 
of Canadian oil, including synthetic. 


Cc) Ban imports of refined petroleum products. 


d) Export heavy fuel oil to the United States for a five- 
year period. 


e) Provide subsidized assistance to Quebec refineries 
for upgrading facilities to maximize production of light 
distillates. 


f) Encourage refineries to move towards the production 
of oil products for more profitable sectors such as 
petrochemicals. 


The fourth set of policies required to be in place before 
expansion could succeed would be the establishment of 
favorable rate tariff structures and gas prices covering a 
five to ten-year period which would afford gas a 15 per- 
cent price advantage over oil. 


Gulf 


In its submission Gulf did not assume natural gas expan- 
sion in Quebec and to the Maritimes. In its view, if such an 
extension did occur, it would increase natural gas de- 
mand by only 4 percent in 1985. In its opening statement 
the Company upheld this view stating that it was not op- 
posed to the idea of increased movement of natural gas 
into eastern Canada so long as it could be done on an 
economic basis. 


Gulf noted that prior to any consideration of gas market 
expansion in Quebec and the Maritimes, the issues of the 
orice required to induce gas substitution and surplus re- 
fining capacity in eastern Canada must be resolved. 
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Home 


Home indicated that the Montreal market offered potential 
for increased penetration by natural gas, but that such ex- 
pansion should be based on economic criteria. The Com- 
pany did not favour mandated fuel substitution; however, 
if the federal government should decide as a matter of 
policy that gas expansion beyond existing systems was in 
the public interest, the cost of such expansion should be 
financed from national revenues. 


Imperial 


In its submission, Imperial assumed extension of the natu- 
ral gas pipeline to Quebec City only. Under cross-exami- 
nation, the Company stated that it had not carried out de- 
tailed studies of the Maritime markets. 


With regard to security of supply, Imperial stated that the 
15 percent natural gas market potential in the Maritimes 
was not sufficient to provide security of supply. In this 
connection Imperial proposed three alternatives which in 
its view would provide security of supply during a long- 
term emergency, namely, crude shipments from Vancou- 
ver, provision of sufficient oil storage, or construction and 
preservation of an oil pipeline east of Montreal, even 
though it might not be used. 


Inter-City 


Inter-City supported the concept of extending natural gas 
service in Quebec and to the Maritimes. 


Inter-City submitted that in order to penetrate markets in 
expansion areas gas pricing policy adjustments would be 
necessary. These adjustments would consist of a reduced 
Alberta border price to lower gas costs in all market areas 
including existing markets. As well, in order to induce 
conversion in the expanded markets burner tip discounts 
should be offered. 


In order to support expansion into primarily uneconomic 
areas, and to support the incentive prices for gas that 
would have to be offered, Inter-City proposed that a ‘‘nat- 
ural gas expansion fund’’ be established. Such a fund 
would spread the cost burden of supporting new market 
areas over all forms of government, federal, provincial 
and municipal, as well as the producer. 


IPAC 


IPAC said that any attempt to increase natural gas mar- 
kets beyond the existing transmission system by price re- 
duction would be counter-balanced by a reduction in the 
price of residual fuel oils. Should the supply of residual 
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fuel oil be restricted to force the use of natural gas, the re- 
fineries would either reduce their level of operation or dis: 
pose of residual fuel oils in markets outside of Canada. 


The consultant, Levy, presented testimony stating that the 
viability of extending gas service in Quebec eastward 
from Montreal would depend upon the outlook for alterna- 
tive energy supplies and the market value set by the 
prices of such alternative supplies. This would apply to 
the industrial sector in particular, where the largest vol- 
umes were expected to go and must go to support new 
pipeline construction. 


Levy believed that the Canadian interest would be best 
served by exporting gas to a market where it would attract 
a price commensurate with its premium qualities. Such a 
policy would preserve at the same time a segment of the 
Canadian market for the lower priced residual fuels. Levy 
further stated that the netback value of natural gas rela- 
tive to crude oil was always lower where gas and petro; 
leum products competed in distant markets owing to the 
substantially higher cost of transporting gas versus crude 
oil. Furthermore, since prices for heavy fuel oil, the major 
competitive fuel in industrial uses, were typically below 
the cost of crude and because of the extension markets’ 
dependence on industrial sales, the average revenue of 
the extension market would be lower than that for the ex- 
isting system. Therefore, the consultant concluded that 
extension on the basis of non-commercial criteria would 
have negative economic impact on western producer rev- 
enue and eastern refinery operations by further exacer- 
bating the current refined product surpluses. This applied 
particularly in the Maritimes where in 1977 refineries were 


running at an average of 66 per cent of capacity. | 


Levy said that absent any offsetting government policies, 
it would be largely eastern Canadian consumers of light 
oils, such as gasoline and domestic heating fuel who 
would eventually have to bear the added cost of displac- 
ing heavy fuel oil by natural gas in extension markets. 
Eastern refiners would be forced to increase refined pro- 
duct margins to regain pre-extension earnings rates. 


IPAC presented a forecast for the possible extension of 
gas service into areas of Quebec and Maritimes. IPAC 
stated that any extension to these areas should only be 
undertaken if it could be justified on simple economic 
grounds. | 
IPAC further stated that should an extension be consid: 
ered, regardless of the economics, it would require some 
form of subsidy. In this event IPAC contended that the fol 


lowing key issues must be addressed; namely the costs 
and benefits of undertaking such a subsidized project rel- 
ative to other possible alternatives to achieve the same 
goals of security of supply and national unity, and deter- 
mination of the required subsidy, as well as determining 
who will bear the cost of such a subsidy. 


Manitoba 


The Manitoba submission stated that expansion of Cana- 
da’s natural gas transmission system beyond its existing 
markets should be undertaken only when economic. This 
Opinion was consistent with previously expressed views of 
the Province that transmission rates should be cost-based 
and reflect the cost incurred to provide the service. The 
Province believed that the criteria for extending the exist- 
ing transmission system should be the marketability of 
natural gas including the added transmission costs, and 
that none of these costs should be charged to existing 
customers through the tilting of transmission rates. Fur- 
thermore, if a subsidy should be required to finance une- 
conomic extension beyond the existing system, similar 
funds should be made available for extension of service to 
uneconomic regions adjacent to the existing system. 


Newfoundland 


With respect to the development of markets for natural 
gas within the Province, the Minister’s submission stated 
that the geography and economic structure of the Prov- 
ince detracted from the opportunity for natural gas pene- 
tration outside the largest urban areas. The Government 
testified that the Province had considerable gas potential 
but natural gas would not likely be a significant element of 
the Province’s energy demand pattern before the 1990’s. 


It favoured eastern gas market expansion in the long 
term, but viewed with concern the immediate impact such 
a subsidized market might have on surplus refining ca- 
pacity and the competitive position of adjacent regions. 
Newfoundland was concerned that a policy to replace oil 
by natural gas could further endanger the viability of ex- 
isting refineries. The Province had already experienced 
the Come-by-Chance closure and was anxious that the 
viability of its remaining Golden Eagle refinery not be 
weakened. While it was not the intention of Newfoundland 
to discourage gas market expansion to the detriment of 
adjacent provinces, the Province noted it would seek 
commensurate compensation in respect of any approved 
subsidy. 


The Province acknowledged, however, that eastern mar- 
ket expansion would in the long-term provide incentive for 


continued exploration and development of potential off- 
shore reserves. 


NCGas 


NCGas proposed that an incentive discount based on the 
current flow-back from natural gas exports be imple- 
mented for a fixed period of time in order to develop do- 
mestic natural gas markets. This incentive discount would 
be funded by the excess revenue generated by new and 
renewed export sales and would be used to promote 
sales to presently unserviced areas in Canada. 


NCGas testified that if the present oil/gas price relation- 
ship remained constant, an incentive of approximately 28 
cents per Mcf for new gas deliveries into new areas would 
be sufficient to achieve a_ significant gas for oil 
substitution. 


The incentive funds would be applied against the cost of 
construction, promotion and sales. Because the incentive 
would only be paid on new gas delivered, it would consti- 
tute in terms of total gas volumes produced only a nomi- 
nal portion of the producer’s present net-back or of tax 
revenues. 


Norcen 


In its direct testimony Norcen recognized problems asso- 
ciated with gas penetration of expansion markets. Norcen 
contended that cost-benefit analysis would be required to 
weigh the costs of gas penetration against the perceived 
benefit to Canada of achieving a greater security of sup- 
ply. The cost of such security of supply should not be 
borne by either the producer or the consumer alone; it 
should be subsidized from incremental revenues from 
new exports. Such an approach would distribute the cost 
to all those that benefited from these new markets, 
namely Alberta, the federal government and_ the 
producer. 


Nova Scotia 


One objective of Nova Scotia’s energy policy was stated 
to be to reduce dependence on foreign crude oil. The 
Province agreed with and fully supported the national en- 
ergy policy of self-reliance. To this end Nova Scotia pro- 
posed that natural gas service be provided to the five 
large populated areas of Truro, Halifax-Dartmouth, New 
Glasgow, Port Hawkesbury and Glace Bay-Sydney, as 
well as to those communities along a route between Am- 
herst and Halifax. 
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Initial market growth for natural gas in the proposed ser- 
vice area was expected to come from new residential 
construction and commercial and industrial conversions. 
Consumption of gas for thermal power generation by 
Nova Scotia Power Corporation and steam generation for 
the Point Tupper heavy water plant was included but the 
decision respecting its use in such facilities would be sub- 
ject to further economic and political considerations. 


The Province stated that the delivery and use of Canadian 
gas in eastern Canada would be expensive and that its full 
cost would exceed the ability of the Province to pay. It 
was felt that a city-gate price at Halifax equal to Toronto 
would not necessarily ensure required market penetra- 
tion. The weighted average city-gate price at Halifax in 
the early 1980’s would probably have to be between 
$2.10 and $2.40 per Mcf. Burner tip values shown in the 
submission were said to represent the breakeven cost of 
the least cost alternative energy source - generally petro- 
leum fuels. These breakeven values were based on 
posted prices, and not actual market prices. 


The submission concluded that the project in the initial 
years would require financial incentives in order to assure 
cost competitiveness with traditional insecure energy sup- 
plies and suggested that this could be accomplished 
through federal subsidy, lower revenues to producers or 
increased charges to existing consumers. The Province 
acknowledged the possibility that it might provide some 
subsidy. 


Ontario 


Ontario noted that current proposals to extend natural 
gas service to those parts of eastern Canada not now 
served contained various schemes to cushion the burden 
of construction and transportation costs. Ontario had no 
wish to deny any part of Canada the benefits of natural 
gas, but at the same time expressed the viewpoint that 
Canada should not be extending service to areas where it 
was clearly uneconomic. Furthermore, the Province said 
that it did not favour differential Alberta pricing to encour- 
age new markets or the concept that existing customers 
be asked to pay higher and inequitable transportation 
charges. Ontario stated it subscribed to the principle of a 
single cost-based Alberta border price with each market 
bearing its appropriate cost for transportation. 


Ontario identified the current problem as one of reducing 
eastern Canada’s dependence on imported crude oil. In- 
asmuch as the region has a well-developed oil refining 
and distribution system, the Province recommended a 
policy of expanding Canada’s oil supply, and seeking 
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ways and means of displacing imported oil with indige- 
nous supply. Ontario did not believe that natural gas 
would displace a significant proportion of imported crude 
oil in eastern Canada. 


With respect to security of supply, the Province saw no 
parallel between the Sarnia/Montreal crude oil pipeline 
extension and extension of gas facilities beyond Montreal. 
The Province supported crude oil pipeline expansion be- 
cause of the viable market infrastructure in place in east- 
ern Canada as well as the potential additional oil sands 


supply capability in western Canada; but acknowledged 


that current investment in oil sands production is insuffi- 
cient to accommodate any further eastward expansion. 


lf a national policy to displace oil products produced from 


imported crude oil with natural gas were imposed, the 
Province contended that the source of funds for any re- 
quired subsidy should be the federal government. 


Panarctic 


Panarctic expressed the opinion that if it were govern-. 


ment policy to subsidize eastern fuel users, such subsidy 
should be directed to residual fuel oil upgrading. In sup- 
port of this opinion the Company filed a report prepared 
by Fluor Canada Ltd., which investigated residual fuel oil 
upgrading as a means of reducing the available supply of 
heavy fuel oil. 


The submission contended that the present crude oil sub- 


sidy destroyed the refiners’ incentive to upgrade and pre- 
sented a modified approach to determining the subsidy 
whereby the portion of subsidy payable on residual fuel 


oil would be removed. This change in procedure, in the 
opinion of the Company, would encourage upgrading. 


PanCanadian 


PanCanadian submitted that if it were judged to be in the 
interest of Canada that eastern market expansion should 
be subsidized, then, as a minimum the federal govern- 
ment, and the governments of Alberta, Quebec and On- 
tario should each be in agreement to it. Furthermore, the: 


new markets should have a reasonable expectation of 
paying full commodity value and the burden of subsidy 
should be shared between the producers, transmission 
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companies, distribution companies, producing provincial 
governments, consuming provincial governments and the 
federal government. The Company suggested that such 


financial support should be for a short-term period with 


the consumer being responsible for paying the full cost 


following termination of the program. 


ProGas 


ProGas set out in its submission a forecast of natural gas 
requirements for an expanded market case in the prov- 
ince of Quebec. Specifically it forecast the construction of 
a pipeline eastward to Quebec City and areas adjacent to 
the pipeline route. 


ProGas submitted that such an extension could not in its 
opinion be justified on purely an economic basis. How- 
ever, federal and provincial governments might for rea- 
sons of their own decide that the pipeline should be ex- 
tended eastward. 


ProGas contended that in order for expansion to occur 
there must be subsidized gas prices in the expansion area 
and excess heavy fuel oil must be removed from the mar- 
ketplace either through exports or upgrading. 


Q&M 


Q & M submitted that expansion of the existing natural 
gas pipeline systems to serve domestic markets in the 
Montreal area and areas east of Montreal in the provinces 
of Quebec, New Brunswick and Nova Scotia would be 
economically viable under the following market and pric- 
ing assumptions: 


e Gas prices at the burner tip in the residential market 
would be discounted 20 percent below the price of 
competing oil products for the first ten years of the 
project. The second ten years would see a 10 percent 
discount at the burner tip whereupon prices would re- 
turn to a competitive basis with oil products thereafter. 


e Gas prices at the burner tip in the commercial market 
would be discounted 20 percent below the price of 
competing oil products for the first six years of opera- 
tion whereupon the discount would be reduced on a lin- 
ear basis to zero by the tenth year. 


e Gas prices at the burner tip in the industrial market 
would be discounted 15 percent below the price of 
competing oil products for the first six years of the oper- 
ation whereupon the discount would be reduced on a 
linear basis to zero by the tenth year. 


e The necessary distribution infrastructures would be in 
place to provide an adequate grid network to allow for 
the projected capture rates in the various market 
sectors. 


e Crude oil prices at Toronto city gate would be at world 
levels by the start-up date in 1981-82 and natural gas 
would maintain its current price level of 85 percent rela- 
tive to crude oil. 


e A subsidy or utility deficiency of between three and four 
cents per Mcf would exist for a period of ten years. Q & 
M submitted that this utility deficiency was calculated 
against the total cost of the Q & M system as proposed 
and would include all distribution and transmission 
costs, the discounted selling prices for natural gas and 
any costs related to the expansion east of Alberta of the 
TransCanada pipeline system required to carry the ad- 
ditional volumes for the expansion market. All of the 
foregoing costs were divided by the total Alberta gas 
production to arrive at the three to four cent per Mcf 
figure. 


Under cross-examination Q & M indicated that the associ- 
ated costs of the proposed extension should not be 
treated on an incremental basis for rate making purposes, 
but rather they should be rolled in with existing transmis- 
sion costs. 


Quebec 


Quebec's submission stated that the Province’s energy 
balance in 1990 would be noted for the important position 
occupied by electric power, its sole major energy source. 
Although the Province was anxious to expand gas usage, 
the submission noted that factors influencing future re- 
quirements such as availability, dependability, transmis- 
sion facilities and prices were largely determined beyond 
its provincial borders. Quebec saw an advantage to the 
immediate construction of transmission and distribution 
facilities as far east as Quebec City, particularly if gas 
were to penetrate the market prior to the increasing avail- 
ability of electric power. 


The submission proposed that the present ratio of 85 per- 
cent of oil parity be retained in the existing market and 
that a ratio of 75 percent be established in expansion 
markets. The Province had set as an objective a 12 per- 
cent gas market share in 1990, compared to 6 percent 
today. 


It was stated that the effect of charging any supplemen- 
tary transportation and distribution costs to new custom- 
ers would ruin any hope of increasing the use of gas. To 
make possible the desired market development the Prov- 
ince proposed that part of the additional cost be borne by 
existing Canadian customers. 
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In acknowledging the current excess heavy fuel oil prob- 
lem, Quebec noted that the most economic solution 
would be export market development. Furthermore, a pol- 
icy to increase gas expansion before solution of the 
heavy fuel problem would, at best, risk failure and, at 
worst, cause refinery shutdowns. 


Shell 


Shell recommended that expansion of domestic natural 
gas markets take place on a priority basis and called for a 
policy that would encourage the replacement of oil by gas 
within existing franchise areas. Shell further qualified this 
recommendation by stating that such replacement of oil 
by gas should take place only where competitive. 


Shell’s second recommendation was for the expansion of 
existing gas market areas east of Montreal to include 
such areas as Quebec City, again indicating that such ex- 
pansion should only take place if it could be seen to be 
economically viable. If, however, the expansion proved 
not to be economic, there might well be other mitigating 
considerations overriding purely economic considera- 
tions, such as security of supply. Shell contended that 
any subsidies related to this expansion under these cir- 
cumstances should be shared by the producers, trans- 
mission companies, distribution Companies, producing 
provincial governments, consuming provincial govern- 
ments, the federal government and the consumer. 


Shell’s third priority for expansion of domestic markets 
would be to the Maritimes but it stated that such an exten- 
sion could not be economically justified nor was it re- 
quired for reasons of security of supply at this time. Shell 
contended that if expansion to the Maritimes were under- 
taken for reasons such as security of supply, any required 
subsidies should be paid from general tax revenues. 


Underlying Shell’s expansion scenario were two basic as- 
sumptions. First, heavy fuel oil would not present a barrier 
to natural gas penetration of the industrial market and any 
surplus volumes of heavy fuel oil produced or displaced 
by gas would be exported. Under cross-examination Shell 
stated that studies indicated upgrading of residual fuel oil 
to be uneconomical. 


The second major assumption stated by Shell was that 
the current 8 percent Quebec sales tax on residential and 
commercial sales would be removed and gas would be 
priced competitively with other fuels in the marketplace, 
but without any artificial aids such as underpricing it rela- 
tive to its true market value. 
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Sun 


Sun submitted that the substitution of natural gas for oil 
would be a logical approach to realizing energy self-reli- 
ance for Canada considering the current trend to in- 
creased gas reserves. 


In support of its substitution case Sun presented forecasts 

for natural gas expansion within the province of Quebec. 

Sun’s estimate of potential market penetration assumed 

that gas would be competitively priced with alternate pro- 

ducts, the eight percent Quebec sales tax on natural gas 

would be removed and the replacement of heavy fuel oil 
would be mandated. Sun stated however, that any pro- 

posal to expand existing transmission systems should 

only be considered if it were economic to do so. 


In regard to its position relative to the possible mandating 
of natural gas into the expansion market, Sun warned that 
such a policy must be approached cautiously. Any natu- 
ral gas price changes that were to occur should be, 
phased in gradually in order to minimize possible eco- 
nomic impact on the refiner and related operations. 


TransCanada 


TransCanada presented an expansion case for existing 
franchise areas, and for areas east of Montreal including 
Quebec City, Sherbrooke and the Maritimes as its ‘‘most 
likely’’ forecast of gas demand. 


In order to achieve the levels of demand projected, partic- 
ularly for expansion in the province of Quebec, Trans- 
Canada saw three main prerequisites. 


The first was the disposition of heavy fuel oil supplies from 
the Quebec refineries. TransCanada submitted that natu- 


ral gas could not displace heavy fuel oil through price 


cuts alone, but rather the supply of heavy fuel oil must be 
reduced from its current level. Under cross-examination 
TransCanada stated that forecasts of heavy fuel oil pro- 
duction for Quebec refineries indicated that the output of 
heavy fuel oil from Quebec refineries could be absorbed 
in the Quebec market within the range of gas forecasts 
that TransCanada prepared. This situation would only 
come about, however, if adequate import controls were in 
place preventing an influx of imported heavy fuel oil to the 
Quebec market. 


The second prerequisite for TransCanada’s expansion 
case was that gas be fully competitive in the marketplace. 
TransCanada went on to define fully competitive as 


meaning gas priced at the same price as competing fuels 
after conversion costs were paid. 


The final prerequisite for penetrating the expansion mar- 
ket was the assurance of long-term supply. 


Ultramar 


Ultramar submitted that as long as there was surplus 
heavy fuel oil in the eastern Canadian markets, penetra- 
tion of these markets by natural gas could only be 
achieved if there were a significant price advantage to the 
end-user. 


The Company contended that premature gas substitution 
would militate against rather than enhance self-reliance. 


Furthermore, the Company testified that expansion of gas 
markets into eastern Canada would have a significant im- 
pact on employment. According to Ultramar, the number 
of people employed per billion Btu’s of energy sold are as 
follows: 


natural gas — one worker for 129 billion Btu’s 
heating oils — one worker for 71 billion Btu’s 
propane — one worker for 24 billion Btu’s 


The loss of employment would be 140 jobs for every 
10,000 barrels per day of oil displaced by natural gas. 


Ultramar stated its Quebec refinery was operating at ap- 
proximately 75 percent of capacity. If gas expansion were 
to take place the Company would respond by reducing 
the price of heavy fuel oil to its next alternative market: 
that is, export. However, at this point in time Ultramar was 
not very optimistic about securing export markets, partic- 
ularly in the United States. 


Union Carbide 


With respect to markets beyond existing systems Union 
Carbide submitted that inasmuch as the full potential for 
gas in the Montreal area remained unrealized after 20 
years of effort, no major gas network expansion should 
take place until the marketability of gas in the Montreal 
market improved substantially. Also, the economics of ex- 
pansion must be demonstrated. 


Union Carbide was opposed to natural gas penetration in 
extension markets through lowering of gas prices. In its 
view such an approach would be ineffective because of 


the existing spare refinery capacity which would militate 
against market penetration. Union Carbide supported re- 
finery upgrading of heavy fuels if economically justifiable. 


Universal 


Universal stated that it supported the concept of expan- 
sion and suggested that the industry should be forced to 
build the Q & M pipeline immediately in order to serve gas 
markets in eastern Canada. The Company stated that it 
would gladly give up some portion of its revenue to help 
subsidize Q & M, if necessary. 


Views of the Board 


The Board’s treatment of expansion markets takes into 
account the statements of the federal government in Au- 
gust 1978 that the fixed relationship in price between nat- 
ural gas and crude oil does not allow natural gas the flexi- 
bility in price to penetrate new markets in Canada. At that 
time the federal government stated it would enter into dis- 
cussions with Alberta to obtain the price flexibility needed 
for market expansion. 


In this connection, the Board is aware that a Federal-Al- 
berta Task Force has been formed to establish mecha- 
nisms for implementation of the agreed policy objective of 
encouraging natural gas expansion in eastern Canada. 
This would be achieved by means of an incentive pricing 
scheme whereby incremental volumes of Alberta gas 
would be made available to new markets east of Alberta 
for less than the present selling value for a fixed duration. 
Such mechanisms would include appropriate actions by 
federal and provincial governments and industry to 
achieve the desired objectives of increased self-reliance. 


The Board has made an estimate of the potential sales re- 
sulting from the expansion of natural gas service into new 
market areas in Quebec and to the Maritime provinces. 
These potential sales volumes are predicated upon spe- 
cific hypotheses as to the relative prices of natural gas 
and competing fuels and the disposition of surplus fuel oil 
existing in these market areas. The assumptions underly- 
ing the Board’s estimated requirements of the expansion 
market are outlined in a later section of this chapter. It 
should be stressed that the assumptions are critical to the 
achievement of ihe levels of market penetration estimated 
by the Board. The Board has not studied the conditions 
under which these assumptions might materialize, nor is it 
implying that they will in fact materialize. Nonetheless, at 
this juncture, the Board deems it prudent to set volumes 
of natural gas aside for these expansion markets until it 


63 


can be demonstrated in a subsequent hearing whether 
these markets for natural gas exist. 


Although the Board did not prepare gas expansion sce- 
narios for areas west of Quebec, it is not precluding the 
possibility of Some expansion occurring, say, in Ontario 
or Manitoba. The Board has not made any provision in its 
forecast for extension of natural gas service to Vancouver 
Island. 


Displacement of Petroleum Products 


Views of the Submittors 


In addressing the problems of displacement of petroleum 
products by natural gas, submittors believed that potential 
surpluses of heavy fuel oil could be solved by export, ra- 
tionalization of current refining operations or by the con- 
struction of a residual fuel upgrading facility. There was 
little evidence presented concerning the problem of dis- 
placing light products by natural gas. 


Export 


The evidence tended to recognize opportunities for ex- 
porting heavy fuel oil from Ontario to the United States 
mid-west, an area not easily accessible to Quebec refiner- 
ies. Refiners in Quebec could, however, benefit from in- 
creased exports out of Ontario by providing replacement 
barrels into the Ontario market. Submittors agreed that 
exports of heavy fuel oil to the United States east coast 
should be encouraged, although Ultramar stated that to 
enter the market Canadian refiners had to overcome a 
cost disadvantage of $2 per barrel in competition with 
Caribbean refiners. Gulf recommended that Canadian of- 
ficials seek to obtain United States domestic refiner clasifi- 
cation for refineries in eastern Canada in exchange for in- 
creased natural gas exports. Such classification would 
provide available benefits under the United States entitle- 
ment program to ease the competitive position of Cana- 
dian refiners. IPAC believed that United States authorities 
would never allow foreign residual oil to seriously under- 
cut markets for United States manufactured product. 


Rationalization of Refining Facilities 


Evidence was received that individual refiners could re- 
duce yields of residual fuel oil by altering their plant facili- 
ties. Processing lighter feedstocks was offered as another 
way of achieving the same result, although IPAC cau- 
tioned that in so doing eastern Canadian refiners would 
face lower levels of utilization which would lead to higher 
refining costs. Moreover, refiners pointed out that lighter 
crude oil is more expensive and feedstock costs would in- 
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crease substantially. Witnesses also stated that the world 
supply of light crude oil is less than that of heavy crude oil _ 
and will be increasingly difficult to obtain. Refiners argued © | 
that, given sufficient time, they could accommodate some | 
measure of gas penetration in eastern Canada but that | 
major outlays for’ new facilities would be difficult to re- 
cover given the current underutilized capacity and the 

slow growth in markets. | 
Hycarb, testifying on behalf of Norcen, stated that greater | 
integration of Ontario refinery operations could reduce 
production of heavy fuel oil. Imperial believed that such a. 
proposal would have an undesirable impact on the com- | 
petitive position of each refiner and furthermore that it 
would be contrary to the Restrictive Trade Practices legis-_ 
lation. Hycarb chose as an example the advantages in- 
herent in having Petrosar process less crude in favour of - 
naphtha purchased from refiners. No evidence was re- 
ceived as to how these types of arrangements might be 
implemented and Petrosar said that such proposals ig- 
nored the difficulties of obtaining naphtha of acceptable " | 
quality and price for petrochemical production. | 


Central Upgrading Facility 


Panarctic suggested construction of a facility in eastern. 
Canada to upgrade about 100 Mb/d of heavy fuel oil to 

light products, thus providing for removal from the market 

product displaced by natural gas and, at the same time 

enhancing Canada’s self-reliance by reducing the volume 

of imported oil. Panarctic thought that this could be done 
without additional cost to refiners or consumers since it 
believed that gas producers would accept lower revenues 

to obtain a greater Canadian market. Panarctic was un- 

able to identify all of the costs associated with such ag 
scheme but felt they were unlikely to be so large as to. 
jeopardize its economic viability. The company did, how. 
ever, estimate the cost of upgrading at $4.67 per barrel of 
plant input. Panarctic’s estimate was disputed by Imperi- 
al, Shell and Texaco. Imperial estimated that the cost of - 
upgrading would be between $7 and $9 per daily barrel 
and Shell estimated a minimum of $7.00 a barrel. i 
Panarctic conceded that the scheme had not addressed © 
problems that might arise with respect to continued oper- 
ation of the Portland-Montreal pipeline. 


Views of the Board 


Industrial markets which could be switched from oil to 
natural gas are not likely to be converted so long as heavy 
fuel oil from domestic refining operations continues to be 
the major competitor. Natural gas penetration in industrial 
markets can be accommodated if, and only if, the petro-- 


leum products currently supplying this sector can be re- 
moved from the market by exportation, product import 
regulation, upgrading, or by changing refinery feed- 
stocks. Based on the Board’s medium case for gas ex- 
pansion, it does not appear that refiners would have in- 
surmountable problems in adjusting to a lower share of 
market for petroleum products; however, some refinery 
investment would be required. 


Export 


The Board doubts the ability of Ontario refiners to signifi- 
cantly increase exports of heavy fuel oil to the United 
States mid-west, under the current regime of export pric- 
ing. The opportunity to export heavy fuel oil from Quebec 
and Maritime refineries to the United States eastern sea- 
board is limited by virtue of existing market circumstance. 
Caribbean refineries owned by companies with estab- 
lished east coast outlets have a dominant position and 
would not easily yield market share considering their own 
current low rate of refinery utilization. This forces Quebec 
and Atlantic refiners to rely more heavily on domestic 
markets, where the same competition tends to be less 
marked. No evidence was presented indicating the likeli- 
hood of any significant change in United States market 
conditions. Indeed, the Board considers that there is a 
good possibility that severe competition will be the rule for 
the foreseeable future, bearing in mind the anticipated 
low growth in international markets and the tightening 
supply of light crude feedstock. Exports of heavy fuel oil 
to the United States eastern seaboard under prevailing 
market conditions would entail low refinery netbacks, for 
which offsets might be sought through inflationary in- 
creases in the prices of light products in the domestic 
market. There would be no reduction in imports of crude 
oil so long as the co-produced light products are needed 
in Canada. 


Rationalizing and Upgrading 


As an alternative to exporting, the Board accepts that dis- 
placed residual fuel might be removed from existing Can- 
adian markets by conversion to lighter products, either 
centrally as suggested by Panarctic or in facilities in- 
stalled by individual refiners. Although upgrading might 
reduce the utilization of refinery capacity and increase 
unit costs, it has potential to create a new market for Can- 
adian natural gas, and reduce Canada’s dependency on 
foreign energy sources. However, it is important to assess 
with reasonable accuracy the respective costs of these al- 
ternatives. Furthermore, the reduced requirements for 
crude oil at Montreal could force closure of some of the 
Portland-Montreal pipeline facilities thereby severely limit- 
ing Canada’s future continuity of crude supply. 


In the absence of clear evidence, it remains to be seen 
whether the introduction of increasing quantities of syn- 
thetic crude oil in the Canadian market will significantly 
reduce the quantity of residual fuel available for sale or 
upgrading. If it does, insufficient feedstocks may be avail- 
able to justify a central upgrading facility of optimum eco- 
nomic size. Moreover, the Board notes that certain refin- 
ers have already announced changes to Montreal 
facilities which would put them in a position to better meet 
their own anticipated product requirements without nec- 
essarily having available feedstock for upgrading in a 
third party plant. The Board finds that Panarctic’s evi- 
dence presented in support of the concept of a central 
upgrading plant was inadequate in several particulars. 
The study did not include all of the costs of transporta- 
tion, land, working capital etc. and the inclusion of these 
expenses would increase the upgrading costs from the 
proposed level of $4.67 a barrel to about $7 to $9 a bar- 
rel. The Board believes that petroleum products displaced 
from these markets by gas penetration would be most ap- 
propriately dealt with by affected refiners adapting their 
equipment and operation over a reasonable period of 
time, and consonant with the evolving mix of product 
demand. 


Given the Board’s base case for gas expansion, spare 
crude distillation capacity in eastern Canada would re- 
main at a very high level during the forecast period. The 
Board believes that discussions concerning the alleviation 
of this situation should be continued with United States 
authorities to permit mutually beneficial matching of Can- 
adian supply capability with United States market 
demand. 


Estimates of Gas Demand in Eastern Markets 


Whereas previous sections have concentrated on. various 
policy and other considerations related to the introduction 
of natural gas into eastern Canadian markets, the focus in 
this section is on actual estimates of the demand for natu- 
ral gas in these markets. First, estimates of the submittors 
are presented and discussed, followed by estimates of the 
Board. In both cases, discussion of results is preceded by 
brief descriptions of pertinent major assumptions and 
methodology. 


Estimates of Submittors 


The Board is pleased with the efforts made by the various 
submittors in providing estimates of the possible demand 
for natural gas in eastern Canada. Many submittors noted 
the difficulties inherent in developing even tentative esti- 
mates. Not surprisingly, there are sometimes significant 
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differences between their estimates, often reflecting dif- 
ferences in assumptions and methodology. 


The major assumptions underlying submittors’ estimates 
of gas demand in eastern Canada might be categorized 
into two areas, i.e., those dealing with the price of gas in 
these markets, and those dealing with the heavy fuel oil 
problem. 


Most submittors assumed, in developing their natural gas 
demand estimates, that natural gas would be priced either 
competitively with or at a price advantage over competing 
oil products at the burner tip in eastern Canada. It was felt 
that such pricing would be necessary if there was to be 
significant gas penetration. Of those submittors assuming 
that gas would have a price advantage, some assumed 
that this advantage would be phased out over time. Re- 
garding the heavy fuel oil problem, most submittors as- 
sumed that surplus supplies of heavy fuel oil would be 
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Figure 3-5 QUEBEC EXPANSION CASE — ADDITIONAL GAS DEMAND 


Comparison of Forecasts 
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YEARS 


eliminated so that natural gas could penetrate the market’ 
More detailed summaries of submittors’ views in these) 
areas are presented in preceding sections of this chapter. 


In general, submittors relied on a combination of theil 
market experience, judgement, and analysis of the histori: 
cal examples of other regions in Canada in developing 
their estimates of natural gas demand for easterr 
Canada. 


One specific methodology used by many submittors, par: 
ticularly in developing estimates for the residential anc 
commercial sectors, might be called the ‘‘components’ 
approach. In this approach, estimates of natural gas de: 
mand were built up from estimates of component part: 
forming that demand. For example, in the residential sec 
tor, gas demand was often derived from estimates of fu 
ture households, broken down into existing and new; esti 
mates of conversions of existing households to gas 


estimates of the penetration of gas into the new house- 
hold market; and, estimates of average gas consumption 
per household. 


Other approaches to developing the gas demand esti- 
mates included examining the total energy market in the 
regions in question, and determining a share of that mar- 
ket that might reasonably be expected to be captured by 
gas, given the assumptions made. 


Submittors’ estimates of additional natural gas sales in 
eastern Canada under a gas expansion scenario along 
with the estimates of the Board are compared graphically 
in Figures 3-5, and 3-6. The estimates made by submit- 
tors are discussed in some detail below, by region and 
market sector. The specific estimates of additional gas 
sales are presented in Appendix 3-D while in Appendix 3- 
E they are combined with the various forecasts of the 
sales without such a market expansion. 
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Comparison of Forecasts 


Quebec 


Residential Sector 


The estimated expansion volumes in the residential sector 
in Quebec exhibit considerable variation over the forecast 
period, as a result of differences in methodology, as- 
sumptions, and the extent of substitution already included 
in the ‘‘base case’’ gas demand forecasts for the existing 
franchise area. 


Q & M's forecast gas expansion volumes were consist- 
ently the highest over the forecast period. Factors con- 
tributing to its high forecast included a high gas capture 
rate for new dwellings and a high conversion rate for ex- 
isting housing stock. Moreover, Q & M assumed a signifi- 
cantly higher use per dwelling as compared to other sub- 
mittors, partly as a result of the fact that it assumed that 
there would be no additional conservation after 1980. 
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Gaz Métropolitain’s moderate penetration case was on 
the low side until 1995. This forecast was developed by 
assuming that total gas demand in Quebec would amount 
to 15 percent of the provincial energy requirement in the 
year 2000. The demand for gas in the residential sector 
will, of Course, depend on forecast total provincial energy 
requirements and the allocation of gas demand to the res- 
idential sector. After 1995, Dome’s forecast of gas expan- 
sion volumes is the lowest; no allowance for expansion of 
gas demand in the existing franchise area has been al- 
lowed for in its forecast. 


Several submittors labelled their forecasts as maximum 
potential forecasts. These submittors included Gaz Meétro- 
politain (ultimate penetration case), Shell and Sun. The la- 
belling of these forecasts as maximum potentials is some- 
what tenuous, however, since the forecasts depend on 
underlying assumptions not all of which may represent 
the highest feasible limit. For example, Gaz Métropolitain 
assumed a weighted average consumption per dwelling 
of 116.3 Mcf per year excluding the effects of conserva- 
tion, while Q & M’s expected forecast assumed average 
use per dwelling of 139 Mcf per year in the existing gas 
franchise area, and an average 156 Mcf per year in new 
Quebec markets, with no allowance for additional con- 
servation. In addition, Shell estimated the gas capture 
rates for new dwellings underlying its maximum potential 
cases at 50 percent as compared to 60 percent by Gaz 
Meétropolitain (ultimate case), and 50 percent for Q & M’s 
expected forecast. Furthermore, Shell’s forecast did not 
assume any conversion of existing dwellings to natural 
gas except for apartments, due to the high cost of laying 
new lines through established residential areas. 


Of the remaining submittors providing information on gas 
expansion in the residential sector, Imperial provided a 
breakdown of expansion volumes for the new market 
only. It would appear, however, that considerable gas 
substitution has been allowed for in the existing gas fran- 
chise area. Comparing its forecast demand for natural 
gas including gas expansion with those of other submit- 
tors shows that after 1985 only AGTL had a higher de- 
mand estimate. IPAC provided a forecast of combined 
residential/commercial gas expansion volumes, for new 
Quebec markets only. Home adopted TransCanada’s 
forecast of gas expansion volumes submitted to the 
Board's 1978 Oil Hearing. As can be seen by comparing 
this forecast with TransCanada’s current forecast, resi- 
dential gas expansion volumes have more than doubled 
after 1985, although TransCanada’s expansion volumes 
are generally still lower than those of Sun and Shell, and 
are only alittle more than half of Q & M’s volume. 
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While most submittors indicated that light fuel oil would be 
backed out mainly as a result of conversions to natura 
gas under assumptions of gas expansion, the demand fo! 
electricity was also indicated to be affected. This was ex: 
pected to occur as a result of gas capture of new dwell. 
ings, where electricity is currently capturing 70 to 80 per- 
cent of the market. Although some estimates were 
provided on the amount of light fuel oil backed out, the 
impact on the demand for electricity was not quantified. 


Commercial Sector 


As in the case of the residential sector, eight submittors 
provided estimates of expansion volumes of natural gas in 
the commercial sector in Quebec. The estimates for the 
year 2000 ranged from a high of 82.7 Bcf projected by Q 
& M to a low of 9 Bcf forecasted by Imperial. Shell and 
TransCanada occupied the middle range with estimates 
of 46.8 Bcf and 50 Bcf respectively. While Sun submitted 
forecasts for the period until 1995, its estimate for 1995 
was higher than that of any other submittor for the same 
year. AGTL who adopted Q & M's estimates of expansion 
volumes projected the highest average annual rate of 
growth for the period 1978 to 2000 (10 percent), while 
Norcen’s moderate penetration case forecast represented 
the lowest rate of growth (2.8 percent). 


TransCanada, Home, Shell and Sun provided separate 
estimates of expansion volumes in the existing and new 
franchise areas of Quebec. Home projected higher addi- 
tional gas demand in new areas, while TransCanada, 
Shell and Sun foresaw higher additional demand for natu- 
ral gas in existing areas. 


Q & M's forecast was based upon assuming a 1:10 ratio! 
between the numbers of commercial and residential gas 
customers in the existing and new areas and a base load 
of 204 Mcf/year per connection over the forecast period. 
Conservation was assumed to be incorporated in the esti- 
mate of base load and no additional allowance was made 
for conservation over the forecast period. Imperial’s esti- 
mates reflected high energy conservation (25 percent in 
1985 and 35 percent in 2000). TransCanada estimated 
energy conservation in 2000 at 35 percent in the new 
market and 28 percent in the attached market. Its high 
conservation was partly counter-balanced by a forecast 
rise in the market share of gas from 7 percent in 1980 to 
29 percent in 2000. Shell assumed gas would capture all 
incremental commercial heating demand of which 60 per- 
cent was estimated to be within the present franchise 
area. Conversions from oil were predicted by Shell to rise 
from 5 percent of the available market in 1982 to 50 per- 
cent by 1995. 


Submittors generally assumed that the additional penetra- 
tion of natural gas would occur mainly as a result of sub- 
stitution of gas for petroleum products, particularly light 
fuel oil and heavy fuel oil. Norcen assumed that in both its 
moderate and ultimate penetration cases, the relative mix 
of light fuel oil, diesel oil and heavy fuel oil in 1980 would 
be maintained. This assumption resulted in a slightly 
higher substitution of gas for heavy fuel oil than for light 
fuel oil. Home estimated expansion volumes on the as- 
sumption that the share of electricity and the volume of 
light fuel oil in 1980 would be maintained over the fore- 
cast period, and heavy fuel oil demand would be kept at a 
minimum. This assumption resulted in a slightly higher 
displacement of heavy fuel oil than light fuel oil. Sun pro- 
vided estimates of heavy fuel oil displacement only. The 
estimates implied greater substitution of gas for light fuel 
oil and heavy fuel oil. 


Industrial Sector 


The industrial sector of Quebec constitutes the largest 
single potential market for natural gas in eastern Canada. 
Nine submittors provided estimates of gas demand in this 
market and although there were significant differences in 
the various estimates, most saw a possibility for substan- 
tial growth in demand over the next 20 years. 


Of those submittors providing estimates of industrial gas 
demand for both the existing and proposed new gas fran- 
chise areas of Quebec, the ‘‘moderate penetration scen- 
ario’’ provided by Gaz Meétropolitain and Norcen generally 
constituted the lowest estimates of demand. For the early 
years of the forecast period TransCanada provided the 
highest estimates, while for the later years, the highest es- 
timates were provided by Q & M. Three submittors, Dome, 
Imperial and IPAC provided estimates for the proposed 
new gas franchise area only. 


The differences between submittors’ estimates often re- 
sulted from a combination of different estimates of the to- 
tal energy market in the industrial sector, and different es- 
timates of the penetration rate for gas. Some estimates 
seem quite optimistic, particularly regarding the penetra- 
tion rate for gas. TransCanada, for example, estimated 
that, by 1990, natural gas would capture over 90 percent 
of its estimate of gas-competitive total energy demand in 
the industrial sector of the proposed new gas franchise 
area of Quebec. Others, such as Shell, did not foresee 
gas achieving such rapid penetration rates. 


Regarding the effects of gas penetration on other energy 
types, most submittors felt that gas would for the most 
part displace oil and that most if not all of the oil displaced 


would be heavy fuel oil. Q & M was the exception in that it 
felt gas would replace roughly equal amounts of light fuel 
oil and heavy fuel oil. 


Maritimes 


Residential Sector 


Nova Scotia and Q & M were the only two submittors who 
provided estimates of residential gas demand in the Mari- 
times. Q & M's forecast was slightly higher than Nova 
Scotia’s forecast of maximum potential gas requirements 
in the residential sector. 


The first step in the forecast submitted by Nova Scotia 
was the identification of breakeven prices for natural gas, 
or that price at which the consumer would pay the same 
price for his heating requirements as if he had installed a 
traditional oil heating system. Potential gas demand was 
then analyzed assuming that natural gas would be priced 
at or below the average breakeven price of approximately 
$5 per Mcf in 1982 for new installations. 


Q & M's forecast assumed discounts for natural gas at the 
burner tip of 20 percent for the first ten years of opera- 
tion, 10 percent for the second ten years, and zero there- 
after, relative to competing oil products in the residential 
sector. 


In forecasting residential gas demand in the Maritimes 
both submittors followed the approach indicated in the in- 
troduction to this section, although Nova Scotia’s forecast 
is one of maximum potential. 


Commercial Sector 


Q &M and Nova Scotia provided estimates of natural gas 
demand in the commercial sector in the Maritimes. Nova 
Scotia submitted estimates for the period to 1995 only. 
Both submittors provided separate estimates for New 
Brunswick and Nova Scotia. Q & M projected demand for 
gas in the commercial sector in the Maritimes to increase 
from 0.1 Bcf in 1981 to 9.0 Bcf in 1995 and to 12.2 Bcf in 
2000. Nova Scotia estimated demand to increase from 
0.7 Bef in 1981 to 11.9 Bcf in 1995. 


Q & M’s forecast is higher than that of Nova Scotia for 
1985 and lower for 1990 and 1995. This difference is 
partly explained by Q & M’s assumption that gas will have 
a 20 percent price advantage at the burner tip for the first 
six years after which the advantage will gradually reduce 
to zero by the tenth year. Nova Scotia assumed gas price 
in the commercial sector at or below a breakeven price of 
$5.50 per mcf. 
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Industrial Sector 


Of the two submittors providing estimates of natural gas 
demand in the industrial sector of the Maritimes, Nova 
Scotia was considerably more optimistic than Q & M par- 
ticularly in the earlier portion of the forecast period. Part 
of the reason is that Nova Scotia assumed that a heavy 
water plant at Point Tupper, Nova Scotia, would convert 
to producing steam using natural gas rather than heavy 
fuel oil, with resultant gas requirements of some 8.8 Bcf 
per year throughout the forecast period. Nova Scotia was 
also more optimistic than Q & M regarding the capture 
rate for natural gas in the industrial total energy market in 
the Maritimes. 


Thermal Electric Sector 


In developing their natural gas demand estimates for the 
Maritimes, both Nova Scotia and Q & M assumed that two 
oil-fired electricity generating plants in Nova Scotia would 
be converted to burn natural gas. Both submittors as- 
sumed the conversion would take place as soon as gas 
became available in the area, which would substantially 
add to the base load of the gas pipeline. The two submit- 
tors’ forecasts differed in that Nova Scotia assumed that 
gas used for thermal generation would be phased out 
over the forecast period, while Q & M assumed that the 
generation plants would continue to be gas-fired. 


Estimates of the Board 


The Board concurs with the view expressed by many sub- 
mittors that forecasts of market expansion by a given en- 
ergy type into a new market area are fraught with difficul- 
ties and uncertainties even greater than those associated 
with ordinary energy demand forecasts. However, in or- 
der to assure itself that adequate provision has been 
made for potential new domestic markets for natural gas, 
the Board has attempted to develop tentative estimates of 
possible gas demands under several ‘‘gas expansion’’ 
scenarios. Specifically, gas demand estimates have been 
prepared, by market sector, for areas in Quebec not pres- 
ently served by gas and for New Brunswick and Nova 
Scotia. As well, gas expansion scenarios have been de- 
veloped for the existing gas franchise area of Quebec. 
For each of these regions ‘‘high’’, ‘‘base’’, and ‘“‘low’’ 
projections have been developed. 


The general approach used to obtain the various esti- 
mates has been to postulate a set of assumptions consid- 
ered to be necessary for gas to achieve significant pene- 
tration into the new markets, and then to project the 
resulting volumes of gas. The conditions under which 
these assumptions might materialize have not been the 
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focus of study. Furthermore, in making these assump: 
tions, the Board is not implying that they will in fact nec: 
essarily materialize. Discussed below are the major as: 
sumptions that have been made followed by an outline o” 
methodology. The section concludes with a discussion o' 
results, by market sector and region. | 


The Board agrees with the view presented by many sub.| 
mittors that in the present circumstances, the two majol/ 
factors inhibiting the further expansion of the natural gas| 
market into eastern Canada are the price of gas vis-a-vis 
the price of competing fuels and the current and ex: 
pected availability of heavy fuel oil. The Board realizes) 
that gas market expansion will require various policy mea: 
sures in these areas and that the degree of gas marke 
penetration will depend on such policies. As a corollary 
tentative estimates of future gas sales in the new markets) 
can show wide variations reflecting different sets of ex| 
plicit, or implicit, policy assumptions in these areas. 


With regard to prices, it is recognized that natural gas has 
to be competitive in the new market areas to ensure the) 
penetration of the market by gas. For the purposes of thi) 
study, the Board has assumed a city-gate gas price ap} 
proximately 70 percent of the refinery-gate crude price 
east of Ontario on a Btu content basis. Further, it is as) 
sumed that this will result in burner-tip prices which wi) 
encourage gas expansion into these new market area. | 
is also assumed that the price advantage for gas will bé 
gradually phased out towards the end of the forecas| 
period. | 
It is assumed that the available competing fuels, particu! 
larly heavy fuel oil, will be satisfactorily disposed of, s¢ 
that their prices will not be lowered in order to maintait| 
markets and prevent gas penetration. The Board has pre: 
sented its views on some considerations in this area in af! 
earlier section of this chapter. 


Given the above assumptions, the Board’s starting poin| 
in developing its base case gas expansion estimates fo| 
Quebec and the Atlantic Provinces was the base cast) 
forecasts of total energy demand for these regions, whict| 
are discussed in the first part of this chapter. Specifically| 
for each region and market sector, the base case fore! 
casts were broken down into geographic subregions) 
based on an examination of appropriate historical infor 
mation. Regarding Quebec, two subregions were broker, 
out, namely, the existing gas franchise area and the pro, 
posed new gas franchise area. For the Atlantic region, thé! 
base case energy demand projections were subdivided tt 
obtain the volumes corresponding to the geographi« 


areas of New Brunswick and Nova Scotia which would be 
serviced by natural gas. 


Given the above, the assumption was then made that, for 
each subregion and market sector, total energy demand 
in the gas expansion case would be roughly equal to total 
energy demand in the base case. Thus, the task in esti- 
mating gas expansion case volumes then focussed on de- 
termining, for each subregion and market sector, appro- 
priate changes in the market shares of the various energy 
types, relative to the base case, given the assumed 
changes in relative energy prices and availability of gas. 


For the existing gas franchise area of Quebec, important 
tools of analysis in developing the gas expansion case 
market share estimates were econometric studies regard- 
ing the responsiveness of the market share of gas to 
changes in the relative price of gas. For the proposed 
new gas franchise areas in Quebec and the Maritimes, 
the natural gas market share estimates were guided more 
by examinations of the manner in which gas penetrated 
various markets in Canada historically, following its initial 
introduction. The areas examined most closely were the 
existing gas franchise area of Quebec, and the provinces 
of Ontario and British Columbia. In all market share esti- 
mates developed, the evidence presented to the current 
inquiry was drawn upon extensively. 


It should be noted that for purposes of this projection it 
was assumed that natural gas would back out oil products 
exclusively, i.e., that electricity demand would be unaf- 
fected by the introduction of gas into eastern Canada. Al- 
though there are major areas where gas and electricity 
are not competitive, and although government policies 
would probably be directed towards displacing oil rather 
than electricity, it is quite possible that some electricity 
might be backed out as a result. To this extent, the 
Board's estimates of oil products displaced as a result of 
gas expansion may be somewhat overstated. 


As noted, the Board has prepared high and low gas ex- 
pansion case estimates as well as medium case estimates 
given the substantial uncertainties involved. A summary 
of the various estimates is as follows: 


Table 3-10 
ADDITIONAL GAS DEMAND ASSOCIATED WITH GAS 


EXPANSION 
(Bcf/year) 
1985 1990 1995 2000 

Quebec 

High Case 88.2 168.4 240.8 310.8 

Base Case 78.0 131.8 165.7. 189.4 

Low Case Teg 109.7 1 WE pte ONG Wace 
Maritimes 

High Case 44.3 58.9 76.2 94.6 

Base Case 42.1 50-5 56.2 65.0 

Low Case 40.7 45.4 cy ball 48.8 
Total 

High Case 162.5 COS Ol. ma05.4 

Base Case Tour ToC 3 Ceo. "2044 

Low Case 1 i ba ee) Too! |e gs wea 


As indicated it is the Board’s estimate that additional gas 
volumes in eastern Canada could be some 25 percent 
higher or 15 percent lower in 1990 than its base case es- 
timates, depending upon the underlying assumptions 
made. 


The base case estimates for the market expansion in 
Quebec and for the Maritimes are shown in Appendix 3-D 
and presented on the following pages. These volumes, 
when consolidated with the base case volumes for exist- 
ing markets, result in the tables in Appendix 3-E which 
show the estimates of total natural gas net sales, includ- 
ing gas expansion, for both Quebec and Canada. 


The Board's estimates of the volumes of heavy fuel oil 
and light fuel oil that might be displaced under its base 
gas expansion case are presented by region in Appendix 
3-F. 


Quebec 


Residential Sector 


Gas demand under the assumptions of the gas expansion 
case is expected to grow at an average rate of 7.1 per- 
cent over the period 1980 to 2000, reaching a market 
share of 20 percent in the year 2000, as compared to 9 
percent of the total Quebec market for the base case fore- 
cast. By the end of the forecast period, total expansion 
volumes are estimated to reach 42 Bcf, of which 19 Bcf 
are expected to materialize in the existing franchise area. 
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Additional gas demand in the existing franchise area of 
Quebec was estimated by predicting the responsiveness 
of consumers to a decrease in the burner-tip gas price of 
approximately 17 percent from the assumed price levels 
underlying the base case forecast. This price decrease 
results from the assumptions that the Quebec sales tax on 
natural gas in the residential sector will be removed, and 
the Montreal city-gate gas price will decrease to 70 per- 
cent of the refinery gate price of crude oil. It was esti- 
mated that in the residential market associated with the 
existing gas franchise area, natural gas would increase its 
share in the year 2000 from 13 percent in the base case 
to 21 percent as a result of such a price decrease. 


In the new market area, it was assumed that the market 
share held by natural gas at the end of the forecast period 
would approximate the gas share at that time in the exist- 
ing market area. The rate of gas penetration in the new 
market would be faster than the historical rate of gas pen- 
etration of the Quebec residential market, but would be 
slower than the corresponding historical rates in Ontario 
and British Columbia. 


For the purposes of this case, all the impact of gas expan- 
sion was allocated to refined petroleum products. Conse- 
quently, oil demand backed out may be overstated some- 
what, since it is expected that some impact on the 
demand for electricity would occur, mainly as a result of 
increased gas capture of new dwellings. Light fuel oil is 
expected to bear most of the impact of gas expansion, 
with an estimated drop in demand of 18 Mb/d in 2000, 
while the demand for heavy fuel oil drops by 3 Mb/d from 
the forecast base case levels. 


The Board’s estimate is quite close to TransCanada’s 
most likely case and to Shell’s forecast of potential de- 
mand, but over the long run, it is higher than Gaz Métro- 
politain's ultimate penetration case, and substantially 
lower than AGTL’s expansion case. 


In comparing total expansion volumes, including expan- 
sion of gas demand in the existing gas franchise area, the 
Board’s estimate is higher than Gaz Métropolitain’s ulti- 
mate penetration case. The Board’s figures are somewhat 
lower than the expansion volumes forecast by Trans- 
Canada and Shell, because the Board’s base case fore- 
cast already incorporates capture of some of the market 
which TransCanada and Shell assume will only be pene- 
trated under their expansion assumptions. 
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Commercial Sector | 


In the commercial sector, a reduction in the Montreal city 
gate price of natural gas, coupled with the removal of the 
8 percent sales tax on gas sales is estimated to reduce 
the burner-tip price of natural gas to a level about 19 per 
cent below the base case. This reduction in gas price car 
be expected to lead to gas penetration in markets pres 
ently served by light and heavy fuel oils in the existing anc 
new franchise areas. 


As a result of the additional penetration by natural gas it 
existing and new franchise areas, the market share of gai 
in Quebec is estimated to increase from 7.7 percent it 
1978 to 21.7 percent in 2000. Net sales of gas under thi: 
case are estimated to increase from 15.5 Bcf in 1978 t 
91.0 Bcf in 2000, for an average growth rate of 8.4 per 
cent per annum. This rate compares with the rate c 
growth of 4.1 percent per annum under the no expansiol 
base case, in which the market share of natural gas wai 
estimated at 9.1 percent in 2000. } 


In the light of an analysis of substitution possibilities in thi 
existing and new franchise areas and an evaluation of ga 
penetration in provinces where gas was cheaper relativi 
to oil, it is concluded that natural gas would displace ligh 
and heavy fuel oils in proportion to their present use i 
the commercial sector. The Board’s assumption that nai 
ural gas would penetrate markets served by both light fue 
oil and heavy fuel oil is consistent with the evidence sub 
mitted at this inquiry. 


Industrial Sector 


It is estimated that in 1981, under conditions favourable ti 
increased gas penetration in both existing and proposet 
new gas franchise areas in Quebec, industrial gas de 
mand might be some 7 Bcf higher than the no expansiol 
base case estimate (as discussed in the first part of thi 
Chapter) rising to 104 Bcf higher in year 2000. Underly 
ing this estimate is a projection of gas market share whicl 
rises to approximately 31 percent of the Quebec industria 
energy market in 2000 under the gas expansion scenario 
as contrasted to 17.5 percent in the base case. It is as 
sumed that all incremental gas sales will be at the ex 
pense of heavy fuel oil. 


Regarding the existing gas franchise area, the marke 
share of gas might increase from an estimated 27.5 per 
cent of that market in year 2000 under the no expansior 
base case to 37 percent of the market under the gas ex 


pansion scenario. This estimate is based on the assump- 
tion that the burner-tip price of gas relative to heavy fuel 
oil will be approximately 15 percent lower in the gas ex- 
pansion scenario than in the no expansion base case in 
the market throughout the forecast period. Volumetrically, 
it is estimated that an additional 47 Bcf of gas might be 
demanded in the year 2000 in the existing gas franchise 
area of Quebec, given the assumptions of the gas expan- 
sion case. 


Regarding the proposed new gas franchise area of Que- 
bec, for purposes of this study, it is estimated that the 
market area of gas might increase quite rapidly from zero 
in 1980 to just under 20 percent of the industrial total en- 
ergy market in this area in 1985 and to approximately 37 
percent of the market in the year 2000. Volumetrically, it 
is estimated that 57 Bcf of gas could be demanded in the 
industrial sector of the proposed new gas franchise area 
of Quebec in the year 2000. 


This projected rate of gas penetration is believed to be 
possible, although it may be somewhat optimistic. It im- 
plies considerably faster penetration than occurred histor- 
ically in the existing gas franchise area of Quebec over a 
comparable period, and somewhat faster penetration 
than has occurred in the industrial sector of British Co- 
lumbia. For most of the forecast period the penetration 
rate is, however, somewhat lower than that achieved his- 
torically in Ontario. It is felt that the estimated rate of pen- 


~ etration is perhaps most optimistic in the early portion of 


the forecast period, where for example after ten years it is 
forecast that gas will have a larger market share than was 
the case even in Ontario. The evidence presented at this 
inquiry does, however, support the view that such pene- 
tration rates as have been projected for the industrial sec- 
tor of the proposed new gas franchise area of Quebec are 
possible, given the pricing and other assumptions made. 


Maritimes 


Residential Sector 


In the Maritimes, demand is forecast to increase from 0.9 
Bcf in 1982 to 11.0 Bcf in 2000, with growth over the pe- 
riod 1985 to 2000 averaging 7.3 percent per annum. 


Demand for natural gas was estimated by applying the 
share expected to be obtained by natural gas, to the fore- 
cast total energy requirements in areas where gas availa- 
bility was assumed. Of the total residential market in the 
Atlantic Provinces, it was estimated that Nova Scotia and 
New Brunswick energy requirements comprised approxi- 


mately 74 percent. Moreover, 55 percent of the energy 
market in Nova Scotia and New Brunswick was assumed 
to have gas available, based on the proportion of the pop- 
ulation situated close to the proposed gas pipeline. 
Hence, of the total energy market in the Atlantic Prov- 
inces, roughly 41 percent was assumed to have gas avail- 
ability. The gas share developed for gas penetration in the 
new market of Quebec was then applied to this market to 
yield forecast gas demand in the residential sector. 


As for Quebec, the total impact of gas expansion in the 
Maritimes was allowed to fall on the demand for refined 
petroleum products. Virtually all of the impact of gas ex- 
pansion in the Maritimes is borne by light fuel oil. In the 
year 2000, approximately 6 Mb/d of light fuel oil is ex- 
pected to be displaced. 


As previously mentioned, Nova Scotia and Q & M were 
the only submittors providing sectoral forecasts of gas de- 
mand assuming gas availability in the Maritimes. The 
Board's forecast of residential gas demand is quite close 
to the forecasts of these submittors in the period to 1995. 
However, for the year 2000, Q & M's forecast was consid- 
erably higher than that of the Board. Nova Scotia did not 
submit a forecast beyond 1995. 


Commercial Sector 


In the commercial sector of the Maritimes the potential for 
gas to replace light and heavy fuel oils was estimated 
using a methodology similar to that described for Quebec. 
In particular, the market share of gas was determined 
after analyzing substitution possibilities in the new gas 
franchise areas in New Brunswick and Nova Scotia. Fur- 
ther, the substitutable portion of energy demand in the 
two provinces, that is, the portion which would have ac- 
cess to the proposed pipeline was assumed to be 70 per- 
cent. Using these assumptions, the market share of natu- 
ral gas in the Atlantic Provinces is estimated at 4.3 
percent in 1985 and 10 percent by 2000. Net sales of nat- 
ural gas are estimated to increase from 3.0 Bcf in 1985 to 
10.3 Bef in 2000, for an average growth rate of 8.6 per- 
cent per annum. 


Industrial Sector 


The Board estimates that demand might increase quite 
rapidly from almost 12 Bcf in 1982 (the assumed first year 
of gas service) to 47 Bcf in the year 2000. It is assumed 
that all gas penetration in this sector will be at the ex- 
pense of heavy fuel oil. 


Of the total estimated gas volumes in the industrial sector, 
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8.8 Bcf for each year of the forecast period results from 
the assumed conversion of a heavy water plant in Nova 
Scotia from heavy fuel oil to gas for the purpose of produ- 
cing steam. This assumption is consistent with the views 
of Nova Scotia as expressed at this inquiry. Regarding the 
rest of the estimated gas volumes, they result from an as- 
sumed penetration of gas into the proposed gas franchise 
areas of New Brunswick and Nova Scotia comparable to 
the rate of gas penetration used for the proposed new gas 
franchise areas in Quebec. 


Thermal Electric Generation 


For purposes of developing gas expansion estimates for 
the Atlantic region, the Board has included gas require- 
ments for thermal electric generation in Nova Scotia of 
approximately 13.5 Bcf in 1985 dropping to 5.4 Bcf in 
1990 and zero in 1995. This usage would back out some 
volumes of heavy fuel oil. Both Q & M and Nova Scotia in- 
cluded thermal gas requirements in their natural gas fore- 
cast for the Atlantic region. Further, analysis of Nova Sco- 
tia Power Commission's future expansion plans indicated 
that, given the price assumptions, conversion of two oil- 
fired plants to natural gas for electricity generation would 
not appear unreasonable. The phasing out of gas for 
electricity generation towards the end of the forecast pe- 
riod is consistent with Nova Scotia’s views. 
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Chapter 4 
Supply /Demand Balance 


VIEWS OF SUBMITTORS 


Submittors who provided estimates of potential pro- 
ductive capacity from all reserves in the conventional 
areas of Canada also submitted a supply/demand bal- 
ance of some form. Some of the balances were simply an 
overlay of the projected productive capacity and the ex- 
pected demand forecasts. Other balances considered the 
effect that unproduced gas in the early years would have 
on the productive capacity in later years. Only a few sub- 


missions provided a true ‘‘balance’’ of supply and de- ° 


mand until deficiencies were forecast to occur. 


AERCB 


AERCB provided in its submission not only an overlay of 
productive capacity (adjusted to reflect lesser production 
in early years) and projected demand, but also a true 
‘‘pbalance”’ of supply and demand under the constraints of 
the current Alberta protection policy. The 110 Tcf ultimate 
potential case illustrated that significant deficiencies in 
productive capacity would occur by 1992, whereas the 
130 Tcf ultimate potential illustrative example depicted 
deficiencies by 1994. However, the expected production 
under Alberta’s 30-year protection policy departed from 
the demand curve in 1985 in the 110 Tcf case and in 
1992 in the 130 Tcf case. In its methodology, AERCB as- 
sumed that regions outside of Alberta would produce at 
Capacity and that the total impact of balancing supply and 
demand would be borne by the Alberta supply. 


Alberta and Southern and Canadian-Montana 


The Manecon study undertaken for Alberta and Southern 
and Canadian-Montana presented an overlay of ‘‘Maxi- 
mum Supply South of 60°” and ‘‘Domestic Demand plus 
Licensed Exports.’ This illustration indicated that short- 
ages would occur by 1996. The study pointed out, how- 
ever, that if the excess supply indicated was not assigned 
to new markets, exploration and development activity 
would likely decline and consequently the first year of de- 
ficiency would likely occur earlier. 


AGTL 


AGTL compared its three forecasts of productive capacity 
with its forecast of total requirements. It did not present 
any precise evidence regarding the effect of constraining 


production to the requirements forecast. It should be 
noted that AGTL’s estimate of total requirements included 
a 472 Bcf per year requirement for Pan-Alberta and Q & 
M proposed exports plus Q & M expansion markets. The 
production capacity estimates included expected deliver- 
ability of Mackenzie Delta reserves. Case 1 (2 Tcf/yr find- 
ing rate) demonstrated first deficiencies occurring in 
1997; Case 2 (2.6 Tcf/yr finding rate) demonstrated first 
deficiency in 2000, and Case 3 (4 Tcf/yr finding rate) 
demonstrated no deficiencies within the forecast period. 


Amoco 


Amoco compared its supply and demand forecasts and 
concluded that no deficiencies would occur until well be- 
yond the year 2000. It stated that in fact there would be 
some 0.6 Tcf/yr excess capacity in the year 2000. 


CPA 


CPA’s only comparisons of supply and demand were in 
the illustrative examples of its deliverability test. CPA ad- 
justed its deliverability to account for unused capacity 
when supply exceeded demand. Including its hypotheti- 
cal incremental export of 400 Bcf/yr for eight years, both 
of CPA's illustrations of deliverability which included de- 
liverability from frontier areas demonstrated a surplus be- 
yond the year 2000. 


Gulf 


Gulf presented three supply/demand balances for British 
Columbia, Alberta and East, and total Canada respec- 
tively. It felt this was a necessary refinement because cer- 
tain pipeline and contractual restrictions were present 
which resulted in a surplus in one area with a deficiency 
in the other. This approach resulted in an overall balance 
between supply and demand until 1994 when a defi- 
ciency occurred in the Alberta and East area. Gulf's ap- 
proach included adjustments to account for the unpro- 
ducedgas reserves in the earlier years of the forecast. 


Home 


Home compared its potential productive capacity torecast 
with its total demand forecast and concluded that there 
would be surplus capacity beyond the year 2000. 


fie 


HBOG 


HBOG said that the point in time when gas deliverability 
from the conventional areas could not meet projected de- 
mand would be 1994, if limited markets were assumed, 
and 1997 if markets were assumed to be unlimited. It 
stated further that it anticipated that in the limited market 
case, the carry-forward of unused surplus deliverability in 
the early years would delay the date of deficiency by ap- 
proximately one year. 


Imperial 


Imperial matched supply and demand for as long as pos- 
sible from western Canada supply, carrying forward un- 
used producibility from the early years. In its study, 
deficiencies first occurred in 1993. 


IPAC 


IPAC did not attempt to balance supply and demand. 
However, its illustration of surplus deliverability over ex- 
pected demand demonstrated that the first deficiencies 
would occur in 1999. 


Norcen 


Norcen did not attempt to balance supply and demand; 
however it did present comparisons of its supply forecasts 
and demand forecasts. By comparing Norcen’s ‘‘Base 
Case Demand”’ with its ‘‘No Additional Markets’ supply, 
the first year of deficiency would be 1998. A comparison 
of the ‘‘Maximum Substitution Case’’ with the ‘‘Additional 
Markets’’ supply indicated the first year of deficiency 
would be 1995. 


PanCanadian 


PanCanadian compared its forecast of non-frontier pro- 
duction with its forecast of total requirements. This com- 
parison indicated that the first year of deficiency would be 
1999. 


Polar Gas 


Polar Gas prepared its supply/demand balances on two 
bases. Its first presentation compared supply capability 
with total requirements. This comparison demonstrated 
minor deficiencies in 1988 and 1989 and then growingde- 
ficiencies commencing in 1992. Polar Gas also prepared 
three supply/demand balances in which only the volumes 
of gas sufficient to meet demand were produced. Its base 
case balance demonstrated deficiencies commencing in 
1994. Polar Gas prepared two additional market bal- 
ances, assuming 10 percent and 20 percent displace- 
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ment of oil by gas respectively, plus incremental market 
in British Columbia and Quebec in both cases. The 1( 
percent displacement case indicated minor deficiencies ir 
1988 and 1989 and growing deficiencies commencing ir 
1991 while the 20 percent displacement case indicatec 
growing deficiencies commencing in 1986. 


ProGas 


ProGas compared its total forecast of supply with its twe 
requirements cases. Excluding additional Quebec mar 
kets, the first year of deficiency was shown to be 1996 
Including additional Quebec markets, the first year of defi: 
ciency was 1995. 


Shell 


Shell presented a comparison of its supply and demanc 
forecasts which included an adjustment to the deliverabil: 
ity potential to account for the unused deliverability in the 
early years. This comparison demonstrated that the firs 
year of significant deficiency would be 1998. 


TransCanada 


TransCanada balanced supply and demand by ‘‘rolling¢ 
ahead’’ unused capability from the early years. Its com: 
parison of the resulting adjusted capability and its total re- 
quirements demonstrated that the first deficiency woulc 
occur in 1997. 


VIEWS OF THE BOARD 


The Board’s forecast of gas supply from the conventiona 
areas is compared with the Board’s forecast of Canadiar 
demand plus remaining authorized export volumes in Fig: 
ure 4-1. In preparing this supply/demand balance, the 
Board studied the availability of gas supplies to meet tota 
demand by considering three segments of the total Cana- 
dian and export market namely, Alberta including exports 
south from Alberta, British Columbia including exports al 
Huntingdon and east of Alberta including all other ex- 
ports. All export licences were adjusted to allow for re- 
moval of total licensed volumes, as shown in Appendix 
4-B. 


As indicated in the second footnote to Appendix 4-B, an 
assumption has been made that certain export licences 
would be amended to permit the makeup of volumes not 
taken in prior years where such makeup is not permitted 
by existing licence conditions. This would require, upon 
application, authorization by the Board and approval of 
the Governor in Council. The total volume of such 
makeup gas is some 440 Bcf. 
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FOR CONVENTIONAL PRODUCING AREAS 


NEB Forecast 


The demand for gas in the above-mentioned market areas 
is Summarized on page 1 of Appendix 4-A. The domestic 
demand for gas in Alberta including fuel for its distribution 
is shown separately from the AGTL requirement for fuel to 
transport gas to other Canadian and export markets. 

For the purposes of this illustration the Board included 
eastern market expansion demand in the domestic de- 
mand east of Alberta. 


The forecast of reprocessing shrinkage requirements at 
the three major straddle plants at Cochrane, Empress, 
and Edmonton provided by Dome and summarized on 
page 2 of Appendix 4-A was considered reasonable and 
was adopted by the Board. The future ethane extraction 
shrinkage at Waterton was calculated by the Board based 
on evidence submitted and the Board’s forecast of deliv- 
erability from the Waterton field. 


The forecasts of deliverability from controlled reserves are 
summarized by system on page 3 of Appendix 4-A and 


discussed in Chapter 2. The volumes shown in each col- 
umn supply specific markets discussed in the following 
paragraphs. 


Deliverability forecasts for the various sources of supply 
available to satisfy Alberta demand including exports 
south from Alberta are summarized on page 4 of Appen- 
dix 4-A and can be described as follows: deliverability of 
Alberta’s major and minor utilities as discussed in Chap- 
ter 2; the Board’s estimate of Alberta and Southern deliv- 
erability less its sales to Columbia Gas and its Pan-Alberta 
contracted sales; the Board’s estimate of total supplies 
under Westcoast Licence No.GL-4; Canadian-Montana’s 
estimate of supply from its permit fields; the Board's esti- 
mate of TransCanada’s Alberta sales, AGTL fuel and Em- 
press reprocessing shrinkage based on TransCanada 
throughput; the Board’s estimate of deliverability from de- 
ferred gas reserves; the Board's estimate of deliverability 
from shallow uncommitted Alberta gas, other uncommit- 
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ted Alberta gas and Alberta reserves currently beyond 
economic reach; and the Board’s estimate of deliverabil- 
ity from Alberta reserves additions. 


The sum of these forecasts of supply in Alberta exceeds 
the total demand in Alberta as shown in Column 10 on 
page 4 of Appendix 4-A and the excess volumes of sup- 
ply are assumed to be available to supply British Colum- 
bia and east of Alberta when these regions require the 
gas. 


To determine the need for this additional Alberta gas in 
British Columbia, the Board examined the fixed supply 
sources for British Columbia. Summarized on page 5 of 
Appendix 4-A, these forecasts of supply include the 
Board's forecast of Westcoast’s deliverability from its total 
supply area including all established reserves in British 
Columbia, the southern Territories and its Alberta supply 
area; the Board’s forecast of deliverability available from 


600 


500 


Pan-Alberta’s reserves after making allowance for Pan-Al 
berta’s sales east of Alberta; Alberta and Southern’s esti 
mate of its sales to Columbia Gas; and the Board’s fore 
cast of deliverability from British Columbia reserves 
additions. Comparing this total forecast of deliverabilit) 
with the total British Columbia demand, including the au 
thorized exports at Huntingdon, the Board concluded tha 
there will be deficiencies in certain years of the forecas 
period in British Columbia. These deficiencies in Britist 
Columbia are treated as demands on surplus Alberté 
deliverability. 


Before allocating any of the surplus Alberta deliverability 
to British Columbia, the Board also determined the neec 
for surplus deliverability east of Alberta. The forecasts 0 
deliverability from sources that supply markets east of Al: 
berta are Summarized on page 6 of Appendix 4-A. These 
forecasts include the Board’s forecast of deliverability 
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from TransCanada’s controlled reserves less the Board’s 
estimate of TransCanada’s Alberta sales, the Board’s 
forecast of the AGTL fuel requirement to transport Trans- 
Canada’s gas, and the Board’s forecast of total repro- 
cessing shrinkage at Empress based on the forecast of 
TransCanada throughput; SPC’s forecast of Many Islands 
Pipelines’ deliverability; the Board’s forecast of Pan-Al- 
berta sales east of Alberta; production east of Alberta as 
discussed in Chapter 2; and the Board’s forecast of deliv- 
erability from Saskatchewan reserves additions. This total 
forecast of supply is capable of satisfying total demand 
east of Alberta including authorized exports shown on 
page 1 of Appendix 4-A until 1984 when a deficiency first 
occurs. This deficiency continues to grow throughout the 
forecast period and can be partially satisfied by the sur- 
plus Alberta deliverability determined earlier. 


Thus any gas deliverability surplus to either Alberta or 
British Columbia demand, including exports, could be al- 
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located as shown on page 7 of Appendix 4-A to markets 
in British Columbia and east of Alberta as and when re- 
quired. The Board assumed that the necessary additional 
Capacity in available pipelines connecting British Colum- 
bia with Alberta reserves would be constructed when re- 
quired. It can be seen from page 7 of Appendix 4-A, that 
after satisfying British Columbia and east of Alberta de- 
mands from 1979 to 1990, there would remain volumes of 
gas, shown in Column 8, which provide a temporary over- 
all surplus to Canadian demand. In this schedule these 
volumes are assumed not to be produced between 1978 
and 1990 and are converted as required to a forecast of 
deliverability starting in 1991 and allocated to British Co- 
lumbia and east of Alberta based upon the proportion of 
the unsatisfied demand which is attributable to each of 
these regions. 


Since the Board deferred deliverability from the temporary 
overall surplus supplies from 1979 to 1990 until 1991 and 
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later, adjustments had to be made to the Board’s fore- 
casts of deliverability from uncommitted and trend re- 
serves in Alberta. The surplus was first removed from the 
Alberta trend deliverability and any additional surplus was 
removed from the total Alberta uncommitted deliverability. 
The total effect of the adjustments to these forecasts is 
detailed on page 8 of Appendix 4-A. 


The Board’s total Canadian supply/demand balance is 
shown on page 11 of Appendix 4-A and is illustrated in 
Figure 4-1. Total Canadian conventional supply can theo- 
retically meet total Canadian demand plus authorized ex- 
ports until a deficiency appears in 1993. 


It should be noted that the above forecast of supply to 
meet total demand does not contain any limitations which 
could result from the implementation of the Alberta pro- 
tection policy. AERCB’s ‘‘availability for contracting’’ test 
makes use of supply contract information filed with 
AERCB on a regular basis. Without access to all of the 
contractual information, it is not possible to make an ac- 
curate calculation of this restrictive test or to project the 
likely results of the test into the future. In evidence submit- 
ted, AERCB estimated that expected production under Al- 
berta’s 30-year protection policy would not satisfy total 
demand after 1985 in its 110 Tcf ultimate potential case 
nor after 1992 in its illustrative 130 Tcf ultimate potential 
case. Furthermore, the Board notes that AERCB intends 
to review the Alberta protection policy at an upcoming 
hearing. 


Alberta 


Having in mind the location of the greatest portion of the 
gas reserves from the conventional producing areas and 
the AERCB protection formula, it is perhaps stating the 
obvious to say that the requirements of that province will 
be fully met over the period of the forecast. This has been 
shown on page 4 of Appendix 4-A. 


British Columbia 


The supply/demand relationship for the Province of Brit- 
ish Columbia is presented on page 9 of Appendix4-A and 
is displayed in Figure 4-2. The total forecast of supply as 
previously discussed includes those fixed supplies from 
British Columbia, the southern Territories and Alberta 
destined to satisfy the total British Columbia demand as 
shown on page 5 of Appendix 4-A and those additional 
supplies of Alberta gas calculated on page 7 of Appendix 
4-A. The total demand, under the assumptions employed, 
can be met until a deficiency appears in 1999. 
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East of Alberta 


The Board's assessment of the gas supply which may be 
available to meet requirements east of Alberta is pre- 
sented on page 10 of Appendix 4-A and illustrated in Fig- 
ure 4-3. The gas, considered available for this projection 
includes the supplies, previously discussed, from page 6 
of Appendix 4-A and the additional gas from Alberta cal- 
culated on page 7 of Appendix 4-A. 


As may be seen from page 10 of Appendix 4-A and Fig- 
ure 4-3, total demand east of Alberta, including author- 
ized exports, can be met until 1993 when a deficiency of 
117 Bcf occurs. This deficiency continues to grow and 
becomes 1495 Bcf by 2000. 


Chapter 5 
Surplus 


SURPLUS DETERMINATION PROCEDURES 


Introduction 


The Board in its hearing order stated that the subject mat- 
ter of the inquiry included; 


‘Consideration of methods of determining the vol- 
ume of gas which may be surplus to the reasonably 
foreseeable requirements in Canada and authorized 
exports, taking into account the criteria for determin- 
ing surplus set forth on page 77 of the 1975 Board 
Report on Canadian Natural Gas Supply and 
Requirements”’ 


This chapter provides a brief summary of the considera- 
ble material put forward on this topic by submittors to the 
hearing, followed by the Board’s outline of the proce- 
dures it will use in determining the existence and magni- 
tude of a natural gas surplus. Following this are calcula- 
tions and illustrative examples, using the surplus tests 
procedure, of the quantities of natural gas that may be 
surplus as of 31 December 1978. 


Information and testimony put forward at this hearing to 
some extent went beyond the strict consideration of a 
surplus determination procedure, to touch upon matters 
such as the merits or disadvantages of potential new pro- 
jects. While the Board appreciates the information sub- 
mitted and the testimony given on matters outside of the 
established scope of the hearing, it was not the purpose 
of this inquiry to consider and decide upon specific appli- 
cations which are before the Board or which may be 
coming before the Board. No decision to authorize the 
export of natural gas or the construction of new pipeline 
facilities is forthcoming from this inquiry. The Board, 
therefore, is not prepared at this time to make judgments 
with respect to evidence put forward during the hearing 
on costs and benefits associated with potential additional 
exports. These matters can be considered in hearings of 
specific applications. 


Views of Submittors 


Alberta and Southern 


Alberta and Southern did not provide an explicit export 


formula but recommended that the Board’s existing 25A4 
surplus formula be replaced with a policy which recog- 
nized deliverability rather than reserves as the supply cri- 
terion. Alberta and Southern recommended that the 
amount of exports permitted should be based upon the 
difference between deliverability and demand over the 
forecast period, in the present case, from 1978 to 2000. 


Alberta and Southern suggested that a calculated surplus 
could be allocated to four demand categories: 


1.All or part of the surplus to future Canadian 
consumers; 


2. Substitution to displace imported oil in markets cur- 
rently serviced by gas or in areas to which service 
might be extended; 


3. Renewal of export licences; 


4. New exports. 


Alberta and Southern suggested that in evaluating appli- 
cations for natural gas exports, the Board should recog- 
nize that gas could help to minimize the balance of trade 
deficit resulting from the import of oil and to service for- 
eign debt incurred to finance energy investment. Alberta 
and Southern stated that every effort should be made to 
capture the gains from trade in energy products as is 
done for other products. It was also submitted that, in 
view of the potential substitutability of alternative energy 
sources, gas exports should be considered, so that fore- 
seen surpluses were not left without a market. Alberta and . 
Southern held that export licence renewals were impor- 
tant when considering the current high unemployment 
level in Canada, and submitted that the employment 
multiplier for the gas industry was above average, in the 
range of four to eight. Alberta and Southern stated that, 
apart from security of supply concerns, there was no rea- 
son why Canada should attempt to be self-sufficient in 
energy. Alberta and Southern held that market forces 
should determine whether increased domestic gas should 
be used to back out oil imports. 


Considering continental energy needs, and the impor- 
tance of a healthy United States economy to world trade, 
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Alberta and Southern stated that Canada should maintain 
natural gas exports to the United States consistent with 
Canada’s own needs, thus reducing somewhat the United 
States reliance on OPEC oil. 


Amoco 


Amoco stated that the protection provided by 25A4 was 
excessive and had resulted in a gas supply surplus. 
Amoco recommended that the Board determine the ex- 
portable surplus, first by examining and providing for cur- 
rent requirements and then by protecting future require- 
ments. In order to protect current requirements, Amoco 
recommended the adoption of a 20A1 formula. To protect 
future requirements, Amoco suggested that the Board 
project the trend gas reserves required to meet future in- 
cremental increases in demand, and then project the re- 
serves required to meet the demand in the 20th year. Ac- 
cording to Amoco’s procedure, actual finding rates on a 
Cumulative basis in excess of the projected requirements 
would be exportable subject to Amoco’s ‘‘Trend Gas Ex- 
port Formula’. This formula would be used for four years 
to calculate an exportable surplus unless there were a 
significant change in the data base supporting the 
analysis. 


Amoco’s ‘Trend Gas Export Formula’’ was 
E = (TC—RC)t-—EC 
4 


where, E is the export volume authorized in the year 
TC is the cumulative trend gas developed 
RC is the cumulative trend gas required 


t is the number of years, increasing from 1 to 4 over 
the four-year period 


EC is the volume of cumulative exports authorized during 
the four-year period 


Amoco stated that the potential! cash flow from presently 
shut-in reserves was necessary to encourage the enor- 
mous investments required to secure a long-term supply 
of natural gas. 


Bow Valley 


Bow Valley supported short-term exports of natural gas to 
assure the continued high level of exploration and devel- 
opment activity and the future well-being of the petroleum 
industry in western Canada. Bow Valley stated that there 
were substantial surplus reserves of natural gas over and 
above the domestic requirements of Canada. 
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Charles Caccia, M.P. 


Mr. Caccia, Member of Parliament for Davenport, submit- 
ted that Canada needed more gas to ensure the security 
of energy supply, to displace imported oil in eastern Can- 
ada and to provide fuel for processing industries. He rec- 
ommended that the Board should assess Canadian de- 
mand over a longer period than 30 years before 
authorizing exports. Mr. Caccia stated that natural gas 
was a national resource being developed by means of tax 
incentives and other measures financed by Canadians, 
that it should be available only to Canadians to serve 
Canada’s national objectives and it should not be 
exported. 


CARC 


CARC addressed a wide range of issues dealing with the 
development of Arctic resources. With regard to natura 
gas exports, CARC submitted that conservation must be 
viewed as another supply option. CARC stated that ex: 
ports of non-renewable resources would handicap efforts 
to build a Canadian industrial base by increasing the cos’ 
of critical energy inputs in the future. 


Canadian Hunter 


Canadian Hunter stated that surplus reserves and deliver 
ability existed in Canada and that it was in the public in 
terest to encourage marketing of that surplus. Further: 
more, Canadian Hunter submitted that Canadian gas 
consumers would receive more protection with respect t¢ 
available gas supply if surplus gas was exported than if n¢ 
additional exports were allowed. 


Canadian Hunter stated that additional export markets 
would allow the industry to continue to explore for an¢ 
develop additional reserves in a timely manner so tha 
those reserves would be available for use in the Canadiar 
market when required. 


Canadian-Montana 


Canadian-Montana adopted and supported the submis: 
sion of Alberta and Southern to this hearing. 


Canadian-Montana believed that, upon timely applicatior 
by a licensee for an extension of an existing licence, the 
Board should give favourable consideration to that appli: 
cation, on a priority basis, against other applications 
which might be before the Board at that time for new ex: 
port quantities. The Board was also urged, in determining 
the surplus over a period of years, to set aside a certair 
quantity of gas for licences that might expire in the future. 


CPA 


CPA held that the Board’s present 25A4 calculation was 
working to the detriment of Canada and the industry by 
creating an excessive set-aside due to its inflexibility. 


CPA submitted that the national interest would be served 
by sustaining or increasing current levels of exploration 
and development through the generation of cash flows 
from export sales of surplus gas. The CPA stated that the 
exploration and development process could provide real 
security of supply for Canada’s future requirements. 


CPA proposed a two-step procedure to calculate the ex- 
portable surplus. The first condition for licensing a new 
export volume would be that forecast deliverability equal 
or exceed forecast demand for a minimum of ten years. 
The CPA’s second condition was that the new export vol- 
ume not exceed the estimated reserves surplus. CPA 
stated that this reserves surplus (or deficit) should be de- 
termined at the time of the application according to a 
25A1 variation of the 25A4 current surplus methodology. 


CPA further recommended that the reserves and delivera- 
bility estimates used in the above tests include frontier 
natural gas volumes that could reasonably be expected to 
be connected to markets within ten years. CPA suggested 
that new export licences be issued for only a relatively 
short term, up to ten years, and that all new licences be 
conditioned to allow exportable volumes to be diverted to 
Canadian use if required to meet domestic demand. CPA 
stated that any deemed surplus should be closely moni- 
tored by the Board so that potential excesses as well as 
deficiencies would be recognized quickly. 


CPA emphasized its view that more years of protection of 
domestic requirements could be lost if exploration were to 
decline than would be lost by the comparatively modest 
incremental exports needed to keep exploration activity at 
a desirable level. 


CPA stated that medium-term supply requirements for 
Canada appeared secure, thus placing the country in a 
position to consider export market opportunities. CPA es- 
timated a current deliverability surplus of about 800 
MMcf/d and stated further that there were large volumes 
of unconnected reserves. 


CPA stated that additional sales of natural gas should be 
achieved by securing new markets rather than through 
price cuts, and held that short-term exports could stimu- 
late a continuation and expansion of the present explora- 
tion momentum. 


In view of the near-term United States natural gas supply 
situation, CPA held that exports would direct gas to the 
highest-value markets and utilize transmission capacity 
that already existed or could be readily expanded. 


The main benefits of natural gas exports cited by CPA 
were: a positive balance of payments impact; additional 
tax and royalty receipts for governments; and additional 
revenue flow to industry which could finance future en- 
ergy programs and provide jobs and other benefits. 


CWF 


CWF did not recommend a specific formula or protection 
procedure and submitied that the Board should not de- 
velop an export formula at this time because too much 
uncertainty existed as to the nature and duration of the 
present excess of production capacity. 


CWF did not believe any case for exports could be made 
at this time, and suggested that the present over-supply 
was short term, and did not constitute a surplus. CWF 
pointed out that natural gas was a finite fuel, for whose 
use there was no end in sight, and made reference to the 
implications of having to replace exported volumes with 
more expensive supplies. CWF recommended that the 
Board conduct cost/benefit analyses of gas exports be- 
fore authorizing any export in the future. 


Chieftain 


Chieftain supported the IPAC submission and submitted 
that further exports of surplus natural gas were essential 
to provide the cash flow and economic stability required 
by industry to sustain the development of Canada’s en- 
ergy potential. 


CIC 


With respect to a domestic market protection procedure, 
CIC stated that Canada did not possess a true surplus of 
natural gas and that no additional natural gas exports 
should be authorized. CIC said that the !ssues pertaining 
to establishing an export formula were too important and 
complex to expect them to be amenable to a simple math- 
ematical solution such as 25A4. CIC’s view was that sup- 
plying Canadian markets should take priority over gas go- 
ing to export markets, both on a short-term and long-term 
basis, including giving federal authorities the power to ov- 
erride private contracts and allocate reserves to Canadian 
markets. 


CIC stated that it agreed with the criteria set out on page 
77 of the Board’s 1975 Gas Report for calculating or de- 
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termining surplus. However, CIC felt that three more crite- 
ria should be added. CIC suggested firstly that the deter- 
mination should also recognize the finite nature of non- 
renewable resources, their location, their importance to 
Canadians in these northern latitudes and the availability 
and cost of substitutes or alternatives, if any. Secondly, 
the procedure should be fair to consumers. Thirdly, it 
should recognize the importance of the creation of jobs in 
Canada and the desirability of utilizing Canadian re- 
sources for that purpose rather than exporting the re- 
sources in raw form. 


CIC stated that the Board should consider Canada’s fu- 
ture natural gas supply and requirements balances for a 
minimum 30-year period, rather than the 22-year period 
(1978-2000) examined in the present inquiry. 


Consolidated 


Consolidated did not suggest a new export formula nor 
did it suggest principles upon which gas exports should 
be judged. Using the 25A4 procedure, including allow- 
ance for remaining exports after 1982 and fuel, losses 
and shrinkage, Consolidated calculated a surplus of 
10,350 Bef. 


Consumers’ 


Consumers’ recommended that the NEB and responsible 
provincial authorities collectively assess prospective sup- 
ply/demand balances and conservatively judge the desir- 
ability of increasing or decreasing exports in the light of 
their perception of the short and long-term national 
interest. 


Consumers’ was against additional long-term exports. 
While it agreed that increased exports could tend to in- 
crease short-term supplies, it pointed out that increased 
exports would not result in increased long-term supplies 
for the domestic market. 


Consumers’ assumed a less rigid position towards short- 
term exports because it felt the supply /requirements bal- 
ance could be estimated with reasonable accuracy in the 
short-term, and stated that such exports might be in the 
public interest. Consumers’ held that existing export li- 
cences should be honoured. 


Dome 


Dome forecast a large surplus of natural gas from both a 
deliverability and reserves standpoint. Even assuming no 
new reserves additions and no frontier gas supply, a sur- 
plus of deliverability over demand was forecast until 1985. 
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Over the period 1979 to 1985 Dome calculated a surplus 
amounting to 2.5 Tcf. Assuming reserves additions of ¢ 
Tcf per year over this period, total additional surplus deliv- 
erability in excess of 11 Tcf was forecast over the perioc 
ending in 1998. 


Dome’s proposed surplus calculation formula was: 
D - R = ES, where: 


D = natural gas deliverability from Canadian reserves ot 
gas on an annual basis, having regard to trends ir 
reserves additions, lags in connection rate, average 
contract rates of take, and the future decline in re- 
serves once connected. 


R = requirements for natural gas in Canada, plus au- 
thorized exports. 


ES = exportable surplus. 


Under this procedure, Dome suggested that the Boarc 
determine whether an exportable surplus exists for eack 
year of the licence term applied for. 


Dome suggested that the Board review periodically the 
balance of deliverability and requirements in the light o 
changing circumstances and condition any new licences 
with a provision to allow for future increases or decreases 
in the exportable surplus should a prior forecast of deliv: 
erability or requirements prove to have been substantially 
in error. 


Dome pointed out that with no new exports, exploratior 
and development activity would diminish. Dome statec 
that only by providing additional domestic and expor 
markets would Canada’s security of supply be assurec 
through maintaining or increasing the momentum of ex: 
ploration. Dome submitted that receipts from natural gas 
exports would offset the growing balance of payments 
deficit stemming from inevitable crude oil import volume 
and price increases. 


Dow 


Dow stated that short-term exports of natural gas re- 
sources surplus to Canadian needs could lead to the or: 
derly development of the gas industry. Furthermore, Dow 
said that such development was required to ensure tha! 
future domestic demand would be satisfied. 


Dow co-sponsored the natural gas supply/demand fore: 
cast submitted by Dome and agreed that there was natu: 
ral gas surplus to Canadian requirements. 


Dow recommended that the export of natural gas should 
be encouraged after the best Canadian use had been 
considered. Dow stated that energy exports should be 
used as leverage to negotiate trade agreements for pro- 
ducts upgraded in Canada and called for bilateral free 
trade for a selected group of petrochemicals. 


Dow further pointed out that increased domestic con- 
sumption of natural gas had the potential to improve the 
Canadian balance of payments and the domestic econ- 
omy in general. 


Foothills 


Foothills submitted that the NEB should take into account 
on the supply side of the supply/requirements balance 
the reserves and deliverability in the Mackenzie Delta - 
Beaufort Sea because the Northern Pipeline Act and the 
Northern Pipelines Report demonstrated the probability of 
an early pipeline connection to that supply area. 


Great Lakes 


Great Lakes submitted that methods of determining an 
exportable surplus should specifically provide that priority 
be given to exports authorized under existing licences. 
Great Lakes stated that no new exports should be author- 
ized if they could jeopardize exports under existing li- 
cences. Great Lakes proposed that the Board should 
consider extending existing licences prior to issuing new 
export licences. Great Lakes submitted that if any new ex- 
ports were authorized, preference should be given to utili- 
zation of existing transmission systems or incremental ex- 
pansions thereof for transporting them. 


Gulf 


Gulf recommended the abandonment of the 25A4 
formula or any variation of it, stating that it did little, if any- 
thing, to ensure that the necessary reserves additions 
were secured. Gulf did not recommend a specific formu- 
la. Rather, Gulf suggested a process whereby security of 
supply was defined within the self-reliance objective for 
total energy. Gulf submitted that once security of supply 
was appropriately defined, the additional natural gas re- 
serves that would have to be brought into production, in- 
cluding frontier reserves, could be determined. 


Gulf pointed out that the supply/requirements calcula- 
tions for British Columbia and for Alberta and East should 
be done separately, as there were certain pipeline and 
contractual restrictions that could result in a surplus in 
one area while there was a deficiency in another. Gulf 
contended that natural gas exports could contribute to 


the attainment of self-reliance by providing the cash flow- 
necessary to increase exploration and development of 
natural gas and other energy sources. Gulf stated that ex- 
port markets were required for the frontier areas to ensure 
their economic development. 


Home 


Home recommended a two-part test incorporating con- 
sideration of reserves and deliverability. In its Surplus Cal- 
culation test, Home recommended a 25A1 formula 
whereby: surplus = remaining marketable reserves — 
(current year demand x25) + total authorized exports. 
In its second test, its Export Determination test, Home 
suggested that if the first test showed a surplus of market- 
able reserves over Canadian requirements, export poten- 
tial be determined by subtracting total demand (including 
authorized exports) from potential productive capacity. 
Export potential would be multiplied by an arbitrary factor 
less than unity to determine the volumes allowable for 
new exports. In Home’s example, the arbitrary export fac- 
tor used was .75. 


Home submitted that only short-term exports, up to five 
years, should be allowed. 


Home pointed out that short-term natural gas exports (for 
example 5 years) were the most desirable solution to the 
oversupply situation in Canada, provided suitable ar- 
rangements could be made to protect Canadian interests. 
Benefits cited by Home included optimum utilization of 
existing transportation facilities, earning of foreign ex- 
change, and maintenance of a high level of petroleum ex- 
ploration and development, with consequent positive 
overflows into other sectors of the Canadian economy. 
Home stated that additional cash flow generated from 
short-term exports would stimulate frontier exploration. 


HBOG 


HBOG recommended at'thorizing additional exports if a 
surplus of established remaining reserves and sufficient 
annual surplus deliverability existed. 


HBOG's proposed procedure was as follows: 

e Determine established remaining reserves in Canada. 
Include established reserves in frontier areas at such 
time as they are reasonably expected to be developed. 

e Forecast total Canadian natural gas demand, including 


authorized exports for the 20-year period following the 
date of the application. HBOG contended that a 20-year 
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protection period was fully adequate since a large ulti- 
mate potential existed to protect Canada’s long-term 
needs. 


e Calculate whether there was a surplus of reserves over 
the cumulative 20-year demand. 


e |f a reserves Surplus existed, then forecast, for the term 
of the export application, deliverability from established 
reserves and from projected reserves additions in con- 
ventional and frontier areas. 


e Compare forecast deliverability with forecast demand to 
determine annual surplus volumes. 


e Additional exports could be authorized if a surplus of es- 
tablished remaining reserves and sufficient annual sur- 
plus deliverability existed. The terms of the export li- 
cence should ensure that the volumes and annual rates 
be compatible with the calculated surplus volumes. 


HBOG stated that there was a current deliverability sur- 
plus of 350 Bcf/year which would gradually diminish if 
markets remained limited. 


HBOG cautioned that it would not be prudent to assume 
that export markets would be readily available in the fu- 
ture. Hence, HBOG recommended that the present op- 
portunity be used to establish and develop supply rela- 
tionships in the export market, utilizing the surplus natural 
gas which HBOG said was available. 


HBOG submitted that additional markets would be re- 
quired to bring about significant early development of 
frontier natural gas deliverability. HBOG, argued that early 
development of frontier supplies provided assurance that 
frontier gas would be available when required to meet 
Canadian needs in the future. HBOG added that exports 
would have a favourable effect on Canada’s balance of 
payments position and act as a general stimulus for the 
Canadian economy. 


Imperial 


Imperial did not submit a specific export calculation for- 
mula. Rather, Imperial recommended interim increases in 
Canada’s exports of natural gas provided these additional 
exports did not extend beyond a period for which the 
Board was Satisfied that adequate supplies would be 
available for Canadian market, including those supplies 
from frontier regions when transportation programs were 
firm. 
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Imperial was in general agreement with the views of the 
Board regarding the principles and characteristics of é 
procedure for detemining surplus, as published on Page 
77 of the 1975 Gas Report. It stated that if the Board dic 
initiate a new formula, flexibility to deal with changing cir 
cumstances would be enhanced if it was used as a guide 
rather than as a rule. 


Imperial agreed that determination of supply should be 
based on deliverability, and stated that deliverability fore 
casts should include all likely sources of supply including 
the frontier regions when transportation viability wai 
demonstrated. 


Imperial supported energy conservation and efficient en 
ergy use, but did not agree that an export procedure 
should explicitly reserve for Canadians any benefits fron 
conservation restraints undertaken by Canadians. It sub 
mitted that adding a further set-aside of reserves to meé 
a demand that was not expected to materialize woul 
work against the economics of supply development. 


Imperial submitted that there was a current surplus of nat 
ural gas producibility in Canada of 0.4 Tcf/year or abou 
1 Bcf/day which would continue through the earl 
1980's. Thereafter, the surplus was forecast to decline 
and approach zero in about 1992. According to Imperia 
after 1992, supplies from the Southern Basin would nc 
be adequate to meet forecast demand. Estimated variabil 
ity of the supply forecast showed that Southern Basil 
supplies could be inadequate to meet demand as early a 
1984 but might be sufficient to meet demand until afte 
1995. 


In the case where no additional exports were allowed, Im 
perial estimated that the year when Southern Basin sup 
ply would no longer meet demand was 1993, one yea 
later than the additional interim export case. 


Imperial stated that additional interim exports would er 
courage a high level of exploration and development | 
the Southern Basin, permit increased use of existini 
transmission capacity and assist in the pre-building ¢ 
southern sections of the Alaska Highway pipeline systerr 
thereby enhancing the opportunity to connect reserves | 
the Mackenzie Delta — Beaufort Sea area. 


Imperial also made reference to the favourable impact ac 
ditional exports would have on national wealth, Canada’ 
balance of payments and government revenues. 


additions, 
_ demand. 


IPAC 


_ IPAC agreed that the method for calculating future Cana- 


dian requirements should utilize projections of deliverabil- 
ity rather than having regard to reserves only. IPAC’s pro- 
posal was to forecast deliverability firstly with likely 
reserves additions, and then with conservative reserves 
and compare deliverability with forecast 


IPAC found that with a very conservative forecast of re- 
serves additions, a basic exportable surplus of 11,760 Bcf 
existed between 1978 and 2000, and a surplus of 7,658 
Bcf existed between 1978 and 1988. With these fore- 
casts, IPAC stated that additional exports of up to 7 Tcf 
Over a ten-year period could be safely granted. IPAC 
stated that the actual term of the licence would be consid- 
ered at the time of the hearing and all relevant factors 
taken into account. 


IPAC submitted that a substantial surplus of developed 
gas existed in Canada and would continue to exist in the 
future if incentives for exploration and development were 
maintained. 


IPAC cautioned the Board that any unreasonable condi- 
tions in the export licences relating to possible curtailment 
of supply would render it difficult or impossible to enter 
into satisfactory sales contracts with United States 
buyers. 


IPAC submitted that increased exports would bring eco- 
nomic benefits to all Canadians and would, in addition, 
enhance the security of supply of natural gas to serve 
Canada’s long-term requirements by further identifying 
and developing Canada’s energy base. 


IPAC held that if additional exports were allowed, there 
would be no reason to impose natural gas upon Canadian 
interruptible industrial markets which were presently utiliz- 
ing cheaper residual oils. This would allow Canadian re- 
fineries to operate at a higher load factor, and would allow 
Canadian manufacturers to continue to benefit from the 
use of lower cost residual fuel oils. 


IPAC stated that additional exports of natural gas surplus 
to Canadian needs would create substantial economic 
benefits to Canada and also would assist in making feasi- 
ble delivery systems for northern Canadian gas when 
required. 


IPAC pointed out that failure to take advantage of the 
present opportunity to retain and develop United States 
gas markets could well result in an inability to do so in the 
future, as competitive energy sources such as LNG or 
SNG became available. IPAC explained that if SNG or 
LNG projects captured and penetrated United States mar- 
kets, the necessity to operate them at full load factors 
might make it difficult for Canadian surplus gas to pene- 
trate these markets. 


IPAC filed a formal cost-benefit analysis prepared by Can- 
adian Resourcecon Ltd. to illustrate the benefits to Can- 
ada of exporting a projected surplus of western Canadian 
production over the period 1979-1998. 


Resourcecon calculated the net present value of the ex- 
ported surplus to be $10.4 billion (1978 dollars) or $0.67 / 
Mcf, using a 10 percent discount rate. Resourcecon 
based the calculations on a projected surplus of 15.5 Tcf 
which it obtained from its estimate of future Canadian re- 
quirements and IPAC deliverability estimates. Resource- 
con believed, however, that the net benefit of $0.67/Mcf 
would be essentially the same if IPAC’s surplus of 12 Tcf 
over the same period were assumed. 


Manitoba and the Inuit Tapirisat stated that Resource- 
con’s analysis failed to consider adequately all of the 
costs experienced by Canadians in future years as a re- 
sult of near-term exports. It was also Manitoba’s position 
that the benefits and costs should be discounted in real 
terms at a rate of two percent per annum because it be- 
lieved this lower rate of discount was more appropriate to 
evaluate costs and benefits for energy projects. 


IGUA 


IGUA stated that, because of the positive effect that cash 
flows generated by exports could have on exploration, 
the most favourable view possible should be given to the 
export of gas additional to presently authorized commit- 
ments, subject to the primacy of Canadian requirements. 


IGUA held that incentives should be given to the gas in- 
dustry to develop future reserves for domestic consump- 
tion and export. IGUA argued that it was possible that 
through such incentives proven reserves would be found 
such that deliverability from these reserves would be sub- 
stantially in excess of Canada’s perceived requirements 
leading to the possibility that these might be more eco- 
nomical to develop than heavy oil and tar sands. 
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IGUA provided no specific export formula but did suggest 
a protection period of 20 years of Canadian requirements. 
IGUA suggested that an exportable surplus be evaluated 
by considering a range of demand estimates and re- 
serves/deliverability estimates. IGUA held that when a 
surplus appeared to be available based upon the lower 
estimate of reserves and the upper estimate of require- 
ments, there would be grounds to consider further ex- 
ports. These would be subject to reduction if new infor- 
mation indicated a deterioration in the amount of the 
deemed surplus or if deliverability were to fall below some 
limit, such as meeting the forecast five years’ 
requirements. 


IGUA suggested that if surpluses appeared only when 
lower than maximum requirements were considered or 
when higher than the minimum reserves were considered 
then exports might be granted for somewhat shorter peri- 
ods. In IGUA’s view, such exports might be made more 
compatible with the protection of Canadian requirements 
through the application of swap arrangements. 


IGUA stated that there was need for flexibility in the pro- 
cedures for determining whether there were reserves of 
gas in Canada surplus to Canada’s reasonably foreseea- 
ble requirements, taking into account deliverability con- 
siderations. IGUA argued that such procedures should 
recognize the longer-term unreliability of any rigid deter- 
mination of surplus by allowing short-term exports and 
export renewals. |GUA also suggested, in the context of 
flexibility, that the surplus be determined annually and if it 
were necessary at any time to curtail exports, that the 
production cut-back be fairly distributed amongst the 
producers in order to maintain exploration incentives. 


Inland 


With regard to exports of natural gas from British Colum- 
bia, Inland supported a position taken by the British Co- 
lumbia Energy Commission in its 1977 Petroleum and 
Natural Gas Price and Incentives Hearing Report includ- 
ing a recommendation that no attempt be made to export 
gas in addition to British Columbia's currently remaining 
obligation of about 2.4 Tcf. 


Inland stated that in the event that a surplus to domestic 
needs developed, it did not disagree with short-term ex- 
ports. However, Inland held that domestic natural gas 
prices should not be set at a level that discouraged do- 
mestic Customers from using natural gas merely to pro- 
vide natural gas for the export market. Inland stated fur- 
ther that the domestic customers should not be asked to 
bear the cost of creating an exportable surplus. 
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Inuit Tapirisat 


The Inuit Tapirisat opposed the adoption of any new for 
mula for calculating surplus gas. The Inuit Tapirisat con 
cluded that Canadians were not well served by the ok 
25A4 formula, and held that Canadians would not be we 
served by any replacement formula. 


With respect to natural gas supply and demand, the Inu 
Tapirisat argued that in the long term, there could be ni 
surplus of natural gas. Furthermore, it stated that Canadi 
ans would not need High Arctic natural gas to meet do 
mestic and export commitments if they adopted a sens) 
ble approach to conserving and managing their non 
renewable reserves of natural gas from other areas. Wit! 
respect to long-term energy forecasts, the Inuit Tapirisé 
rejected the notion that the Board should formulate polic 
regarding the export of so-called ‘‘surplus’’ gas on th 
basis of long-term forecasts and stated that particularly i 
the long run, forecasts were simply not reliable enough t 
serve as a basis for formulating export policy. 


The Inuit Tapirisat declared that the Inuit were not pre 
pared to pay the cost of cultural dislocation for the sake ¢ 
shipping so-called ‘‘surplus’’ natural gas resources out ¢ 
the country. 


Manitoba 


Manitoba stated that the 25A4 formula was inadequate 
and that supply forecasts should be based on deliverabi 
ity calculations rather than reserves. Manitoba recor 
mended that short-term increases in deliverability be dis 
tinguished from a ‘‘surplus’’. Manitoba also supported th 
Board’s previous finding that frontier reserves not be ir 
cluded as part of the available supply until there was a 
approved means of transmitting them to markets. 


In respect of protecting domestic requirements, Manitob 
recommended using a 30-year period of protection. As 
principle, to determine an exportable surplus Manitob 
suggested relying on the sum of deliverabilities less cul 
rent export licence volumes and less a reasonable fore 
cast of domestic requirements over the next 30 years. 


Manitoba recommended that periodic public hearings b 
held for the determination of surplus where policy option 
could be aired and evaluated, rather than focusing upo 
a formula as an approach to defining surplus. Manitob 
stated that the holding of public hearings would provid 
flexibility to more closely account for changes in the suf 
ply situation, consumption patterns and their relationshi 
to future natural gas prices, which was an unknow 
variable. 


Manitoba submitted that the need for cash flow for explor- 
ation and development must not supersede the need for 
continuing protection of long-term domestic 


requirements. 


Midwestern 


Midwestern submitted that in determining the volume of 


_ gas available for export, the Board should not only first 


provide for the continued export of natural gas under ex- 
isting export licences but should also give preference to 
the authorization of additional exports as necessary to ex- 


tend the terms of existing export licences. 


Describing its transmission system, Midwestern explained 
that in many cases the Canadian gas sold to and through 
Midwestern was the sole source of natural gas available 
to its customers. Midwestern concluded that if gas export 
Licence No. GL-1 were not renewed or such supply were 
not provided for, approximately two-thirds of the total 
supply to Midwestern’s customers in Minnesota and Wis- 
consin would be terminated and curtailments would be 
necessary with a result that only 50 percent of Priority 1 
(residential and small commercial) loads could be served. 
Midwestern stated that there was no other supply of natu- 
ral gas for these customers and the remaining time period 
of existing licences might not be adequate for them to 
convert to alternative fuels. 


Mobil 


Mobil stated that there was currently a natural gas surplus 
and declared that it strongly supported efforts to expand 
domestic and export markets. Mobil held that increased 
demand would spur continued reserves development. 
Mobil argued that gas market expansion offered a signifi- 
cant opportunity to favourably affect Canada’s balance of 
payments. 


Niagara 


Niagara was of the view that there were three general cat- 
egories of export markets: 


a) those which had been developed with, and were en- 
tirely dependent upon Canadian gas and had no alter- 
native source of supply within economic reach; 


b) those which were now served by Canadian gas but 
were not entirely dependent thereon and did have an 
alternative source of supply; and 


c) those which were proposed for surplus Canadian gas. 


Niagara advocated that Canada adopt an export policy 
whereby exports were allocated first to category 1) mar- 
kets and then to category 2) markets and finally to cate- 
gory 3) markets if volumes permitted. 


Norcen 


Norcen submitted that a structured gas surplus calcula- 
tion procedure would not be of much value at the present 
time. For a formula to be worthwhile, reliable projections 
of both supply and demand were required; however, Nor- 
cen argued that there were major uncertainties with re- 
spect to both these factors. 


Using its base case demand scenario, Norcen contended 
that short-term exports were justifiable as long as they 
were conditioned so that Canadian requirements for gas 
would be met on a day-to-day basis. 


Norcen suggested that the best option for dealing with the 
Current problem of surplus deliverability was to allow 
some of the gas to be exported until such time as Cana- 
dian markets developed. Furthermore, Norcen said that 
short-term exports would not materially affect the cross- 
over point between supply and demand. In Norcen’s base 
case, demand without additional markets first exceeded 
supply in 1997 and after making provision for additional 
markets, in 1999. 


Norcen submitted that exports would provide the required 
cash flow for further exploration while the Canadian mar- 
ket was expanding. Norcen estimated that continued ex- 
ploration momentum resulting from export revenues re- 
ceived would produce up to 250 Bcf of additional annual 
deliverability by 1995. 


Norcen stated that a high level of exploration would allow 
for a faster delineation of the western Canadian resource 
base and contended that the evaluation of sparsely ex- 
plored areas was necessary to determine when frontier 
resources might be required. 


Norcen pointed out that gas exports, particularly if trans- 
ported by existing pipelines, would improve Canada’s bal- 
ance of payments. 


NCGas 


NCGas recommended the adoption of a formula for deter- 
mining surplus natural gas deliverability, and supported 
the export of such a surplus. 


NCGas stated that deliverability from proven reserves 
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(which were presently connected or could be connected 
within five years at reasonable rates of deliverability) at a 
level equal to the fifth year’s forecast requirements should 
be reserved for Canadian market use and that any and all 
deliverability in excess of this level could be exported for 
whatever term the deliverability from proven reserves was 
projected to exceed the fifth year’s demand. 


NCGas proposed that priority should be given to the ex- 
tension of existing licences. NCGas stated that once new 
or renewed exports are licenced, they could be honoured 
without undue burden on Canadians and without the 
need for an annual review and surplus determination. 


NCGas stated that its program would give Canadians suf- 
ficient protection to enable the projected demand to be 
developed and contracted for by Canadian consumers 
and by Canadian utilities. NCGas submitted that this pro- 
posal would encourage the expansion of Canada’s natu- 
ral gas reserves and the deliverability of these reserves. 
NCGas pointed out that this program gave adequate no- 
tice of future shortages with sufficient lead time to enable 
frontier pipeline projects to be initiated. 


Ontario 


Ontario stated that natural gas exports under existing 
contracts should continue to be honoured and any supply 
shortfall should be shared with domestic customers on a 
pro rata basis. Ontario argued that a short-term increase 
in the deliverability of natural gas must not be defined as a 
surplus. Ontario held that the long-term national interest 
of ensuring secure supplies of gas should not be preju- 
diced by the purported short-term cash flow problem of 
the industry and that additional exports should be consid- 
ered only after Canada’s future needs had been assured. 
Ontario also argued that until frontier reserves became 
available to domestic markets, they must not be included 
in the energy supply forecasts in order to justify exports. 


Ontario suggested a surplus determination procedure 
which would require, before a surplus was found to exist, 
that deliverability meet or exceed Canadian natural gas 
requirements on a year-by-year basis for each of the next 
ten years. Furthermore, reserves of natural gas would be 
set aside equal to the total forecast requirements over the 
next ten years plus 15 times the level of forecast require- 
ments in the tenth year. 


Pan-Alberta 


Pan-Alberta recommended that in the determination of an 
exportable surplus the Board should consider factors 
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other than just supply and demand. Pan-Alberta held thi 
deliverability estimates should not be a restrictive facto) 
Pan-Alberta argued that the Board should take into cot 
sideration continued exploration and the delineation ( 
new reserves and also made the point that the Boar 
should assess demand projections conservatively. Pat 
Alberta also stated that any procedure must be flexib 
and should not be restricted by a mathematical tyr 
formula. 


With regard to supply, Pan-Alberta submitted that tr 
Board should take into account at least a portion of thos 
reserves which have been identified in frontier area 
Pan-Alberta stated that maintenance of a high level of ai 
tivity in the producer segment of the industry was the ke 
to ensuring adequate supplies. Pan-Alberta strongly rei 
ommended that the Board, in its assessment of natur 
gas supply and deliverability, consider the vital impo 
tance that an equitable return to the explorer, and tf 
availability of markets within a reasonable time fram 
played in the delineation of new reserves and the availi 
bility of deliverability. 


Sproule Associates, acting as consultants to Pan-Alberti 
concluded that future Canadian requirements could rez 
sonably and realistically be protected by setting aside r¢ 
serves equal to I5 times the projected annual consum} 
tion in the first calendar year after the year of the hearir 
to consider an export application. Sproule Associate 
added that deliverability should not be used in the surplt 
formula to protect Canadian requirements, as it was un 
kely that a realistic forecast of deliverability could be pr 
pared and as deliverability from Canadian reserves shou 
be increasing for some time in the future. 


Sproule Associates held that established frontier reserve 
that could realistically be considered to be available | 
supply markets during the forecast period should be i 
cluded in the determination of surplus. 


Panarctic 


Panarctic argued that the term of export contracts cou 
be shortened to the advantage of Canada while still pe 
mitting the financing of incremental pipeline facilities | 
Canada and the United States. Panarctic said that incre 
mental facilities in the United States could be finance 
with a five to six year primary term at full export volume 
plus a five to six year secondary term, with volumes dé 
clining to zero. Panarctic suggested that licences be i: 
sued as above and pointed out that although licence 
would be restricted to two six year terms, it would still £ 


PanCanadian submitted 


_ reasonable for a United States. purchaser to commit to 


take gas for up to 20 years, in the event that Canada 


: wished to make the gas available after the expiry of the in- 


itial licences. This commitment would assure the financ- 


_ ing of incremental facilities in Canada. The uncommitted 
_ reserves would be available for use in Canada. Thus, by 
_ committing to export 25 to 45 percent of the initial re- 


serves required to support a marketing prospect, the bal- 


ance of the gas which otherwise would not have been 
_ available 
_ domestically. 


for Canada, could be made available 


_Panarctic stated that export volumes in the secondary 


term should be renewed annually on recommendation of 


| the Board, depending upon exportable surpluses from 
. time to time. 


_ PanCanadian 


that surplus determinations 
should be based on best estimates of production from 


; non-frontier supplies and requirements plus authorized 


exports as determined by industry, government, public in- 


* terest groups and the NEB. PanCanadian held that the 


NEB should determine a specific surplus volume that 
could be authorized for export over a specific time period. 
PanCanadian suggested authorizing at least 300 Bcf/ 
year for the next five years, a term that could be extended 


— over the next decade as conditions warranted. 


PanCanadian argued that additional exports would con- 


tribute significantly to improving Canada’s balance of 
payments and stated as an example that additional ex- 
ports of 300 Bcf/year would earn receipts of $720 million 
at today’s price and exchange rate. 


PanCanadian pointed out that unless new markets for 
natural gas were found in the immediate future, the level 
of exploration and development in Canada would decline. 
On the other hand, it stated that additional exports would 
provide incentives to continue exploration in the frontier 
and higher risk non-frontier areas. PanCanadian said that 
successful exploration and development would result in 
larger amounts of proved reserves and increasing confi- 


. dence in reaching the estimated ultimate potential. 


PanCanadian added that sustaining the current levels of 
exploration and development would maintain the petro- 


| leum industry and its service industries with attendant 


multiplier effects on the national economy. 


PanCanadian stated that the United States market was 


now open to Canadian gas exports but cautioned that the 
period of access could be limited. 


Polar Gas 


Polar Gas did not submit a new formula or procedure, but 
made several recommendations as to desirable charac- 
teristics of any modifications to 25A4. Polar Gas submit- 
ted that forecast demand in the current year should be 
used for the surplus calculations and multiplied by some 
factor which the Board considered appropriate. Estab- 
lished reserves would then be compared with total re- 
quirements as calculated. 


In determining whether a surplus is available for export, 
Polar Gas submitted that frontier gas reserves should not 
be taken into account except as part of facilities 
applications. 


Polar Gas suggested that adequate reserves should exist 
to provide a forecast deliverability for a fixed initial period 
Of proposed export licences. Polar Gas recommended 
that forecast deliverability from established marketable re- 
serves and expected additions to supply should meet 
forecast domestic requirements for the initial period plus 
existing and applied-for exports for the initial period or un- 
til the expiry of the terms of their licences, whichever was 
less. 


Polar Gas recommended the holding of regular periodic 
reviews, at intervals of not less than three years, to con- 
sider domestic and export requirements and deliverability 
of established marketable reserves and expected addi- 
tions. If there were insufficient deliverability to meet do- 
mestic requirements and previously licensed exports, Po- 
lar Gas’ recommendation was to institute shared 
Curtailment of supplies between the domestic and export 
markets on a pro rata basis. 


ProGas 


ProGas presented a forecast of Canadian natural gas 
supply and requirements but no specific export formula or 
procedure was discussed. 


ProGas estimated that there would be a surplus of 6.5 Tcf 
from conventional sources in western Canada through 
the period to 1995. 


ProGas stated that it was offering to purchase approxi- 
mately 500 MMcfd of Alberta gas under long-term con- 
tracts and proposed to market such gas in the long-term 
in Canada with short-term sales to the United States 
Midwest. 
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Quasar 


Quasar submitted that there was a surplus of natural gas 
in Canada and stated that the market for gas had to be 
expanded if there was to be ongoing exploration and de- 
velopment activity. Quasar recommended that the most 
expeditious way to expand the market for Canadian gas 
would be to authorize additional exports to the United 
States. 


Quasar argued that exploration in the frontier areas would 
occur if companies were assured that a ready or foresee- 
able market existed and that the market would provide 
prices which would give a fair return on money invested. 


Quebec 


Quebec stated that it was in agreement with the Board's 
1975 Gas Report with respect to the desirable character- 
istics of a method of determining a natural gas surplus. 


Quebec advocated calculating any surplus on the basis of 
total Canadian energy consumption as forecast for the 
next 25 years, the natural gas requirements being defined 
as being 30 percent of total energy demand. Further- 
more, Quebec recommended that any . determination, 
rather than relying solely on reserves, should take into 
consideration potential deliverability. 


Quebec added that the formula should be applied with 
sufficient flexibility to allow special circumstances to be 
taken into account such as sudden changes in supply 
and demand, or overall negotiations with the United 
States for the purpose of resolving the problem of a more 
stable market for Canadian heavy oil. Quebec recom- 
mended that the federal government negotiate with the 
United States to gain access to the United States market 
for Canadian heavy fuel oil, and suggested that future ex- 
ports of natural gas could be used as a lever in these 
negotiations. 


Saskatchewan 


Saskatchewan maintained that the first priority of Cana- 
dian decision-makers, with respect to establishing export 
commitments, should be to ensure that Canadian con- 
sumers of natural gas would not be unduly penalized eco- 
nomically or in other ways in the future because a deci- 
sion was made to export gas during a period when there 
was a short-term excess of supply. 


Saskatchewan recognized that short-term exports from 


the ‘‘gas bubble’ would achieve economic gains for Can- 
adians, but argued that there were long-term social and 
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economic benefits from ensuring that a secure supply « 
gas could be delivered to Canadian consumers for an af 
propriate period of time in the future. | 


Saskatchewan submitted that a supply of natural gas su 
ficient to meet reasonably foreseeable Canadian requir 
ments plus existing authorized exports should be ensure 
before consideration was given to additional exports. | 
determining to what extent, if any, an exportable surplt 
existed, Saskatchewan recommended that certain prince 
ples be adhered to. The first principle was to ensure thi 
enough gas could be delivered from established reserve 
to meet forecast Canadian requirements over a ten-yei 
period. Secondly, Saskatchewan suggested that tf 
Board determine gas surpluses on the basis of deliverab 
ity rather than reserves. Saskatchewan recommende 
against including inaccessible supplies in determinir 
whether or not there was an exportable surplus and @ 
gued that only existing reserves should be included in tt 
surplus calculation. Saskatchewan suggested that th 
Board determine gas surpluses on the basis of deliverab 
ity from reserves considered to be recoverable with a hi¢ 
degree of certainty. 


SPC 


SPC supported the Board’s opinion that a procedure f 
determining exportable surpluses should incorporate gi 
deliverability rather than reserves in supply consi 
erations. 


Shell 


Shell stated that the 25A4 formula was inadequate b 
cause it set aside an excessive quantity of reserves. Shi 
argued that gas deliverability should be the key criteri¢ 
in assessing any exportable surplus. 


To determine whether a quantity of gas for which an e 
port licence was sought was surplus to domestic requir 
ments, Shell proposed two tests: a test of maximum a 
nual export volume and a ten-year deliverability test. 


Shell's first test was: E = (D,—R,)t 
25 


where E = maximum annual export volume. 
D, = deliverability in the fourth year. 
R, = domestic requirement in the fourth year, as 
would be if no conservation had occurred su 


sequent to 1978, plus currently authorized e 
port volumes in the fourth year. 


t = number of years until deliverability is exceeded 
by domestic requirements and currently au- 
thorized exports. 


Shell's second test was that domestic requirements plus 
currently authorized exports plus requested exports 
_ should not exceed deliverability for at least ten years. 


_ Shell recommended that new export licences be re- 
_ Stricted to five or six years so as to minimize the adverse 
effect of forecasting errors or a major unforeseen change 
_ in either supply or demand trends. 


Shell estimated current deliverability of gas in established 
areas to be about 3200 Bcf/year which exceeded current 
domestic market demand and authorized exports by 
about 430 Bcf/year or 16 percent. Shell’s methodology 
_ determined that approximately three Tcf of gas were sur- 
plus and available for export. 


Shell stated that incremental exports would stimulate ex- 
ploration activity and would lead to better supply and de- 
liverability protection than the alternative of reduced ex- 
ploration activity and gas surplus under constrained 
market conditions. Furthermore, Shell estimated that 300 
Bcf/year of exports would generate $700 million in reve- 
nue, impacting positively on the Canadian balance of 
payments. 


TransCanada 


_ TransCanada submitted that there should be both a re- 
serves test and a deliverability test to determine whether 
an exportable surplus existed. The exportable volumes 
- would be the lesser of the volumes resulting from applica- 
tion of the two tests. 


As its reserves test, TransCanada proposed a 25A2 for- 
mula. As regards its deliverability test, TransCanada sub- 
mitted that deliverability would have to exceed projected 
total domestic demand plus authorized exports in each of 
the ten years following the date of the new export licence 
applied for. In this test, existing licences due to expire 
should be assumed to have been extended to the end of 
the ten-year forecast period. TransCanada recommended 
that 50 percent of trend gas be included, on a conserva- 
tive basis, as part of deliverable supplies. TransCanada 
suggested that approvals be for periods shorter than ten 
years, but also pointed out that frontier-based projects 
could require longer licence terms. 


TransCanada held that frontier natural gas reserves 
should not be considered in the determination of an ex- 


portable surplus until viable transportation systems had 
been approved by regulatory bodies and financing ar- 
rangements established. 


TransCanada proposed that new licences include as a 
condition that the licensees be required to submit, on an 
annual basis, or such other period as the Board deemed 
necessary, up-dated assessments of deliverability from 
the licensees’ own reserves. TransCanada also recom- 
mended that all companies subject to the Board's juris- 
diction be required to file, on an annual basis, their up- 
dated assessments of deliverability from their own 
reserves for at least the next ten years. Upon reviewing 
these assessments, and following a public hearing, Trans- 
Canada argued that the Board could order a reduction or 
termination of the volumes authorized for export under 
new and extended licences, and added that one year’s 
notice of reductions or terminations would be desirable. 


With regard to reserving for Canadians any benefits from 
conservation restraints in Canadian demand, Trans- 
Canada stated that additional revenues resulting from ex- 
ported surpluses partially created by conservation efforts 
could be of long-term benefit to Canadians in that such 
revenues would be used to explore for and develop re- 
serves. TransCanada said that additional exports would 
improve Canada’s balance of payments. 


Union Gas 


Union Gas did not address directly the questions of an 
exportable surplus or increased exports to the United 
States. It argued that the federal government should 
clearly endorse and encourage greater use of natural 
gas, first in established markets and then in new markets. 


Union Gas recommended that reports indicating the rela- 
tively favourable supply situation for natural gas in Can- 
ada should be monitored and, where possible, confirmed 
by the Board. It believed the public should be kept aware 
of the situation. 


Union Gas argued against adopting a policy of importing 
large quantities of oil and offsetting the cost by exporting 
large quantities of gas, and held that such an approach 
overlooked the uncertainty of the supply of international 
oil. 


Universal 


Universal argued that without a market for some portion 
of its shut-in reserves, it would be unable to obtain addi- 
tional financing and, therefore, would have to further cur- 
tail its exploration and development program. 
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In addition to supporting domestic market expansion, Uni- 
versal supported some short-term exports of natural gas 
which was surplus to Canadian needs, and stated that 
such exports would provide the impetus for development 
of reserves for the Canadian market. 


Westcoast 


Westcoast proposed that a two-step test be used to deter- 
mine any surplus to domestic requirements. First, West- 
coast suggested a conservative test, which would provide 
protection on a maximum day and annual basis for 20 
years by comparing a conservative estimate of gas pro- 
duction with the most likely estimate of gas requirements 
including then authorized export volumes. Any resulting 
surplus would be available for export on a guaranteed ba- 
sis, barring any major disruption on the Canadian energy 
scene, for 10 to 12 years in order to make new projects 
economically viable. In its second step, Westcoast sug- 
gested that for the 20-year forecast period, the most likely 
estimate of gas production be compared with the most 
likely forecast of requirements including then authorized 
exports, plus any additional volumes authorized for export 
by Westcoast'’s first test. Westcoast suggested that any 
surplus thus determined should be available for export on 
a ‘‘best-efforts’’ basis only, and authorized for five-year 
terms. 


Westcoast pointed out that one difficulty that any proce- 
dure for determining a surplus would have was the need 
to recognize the economics of gas production and mar- 
keting. Westcoast stated that since deliverability was di- 
rectly related to the economics of gas production, an ap- 
parent surplus could quickly evaporate if the economics 
of production were altered dramatically. Westcoast com- 
mented that requirements too, were subject to price and 
other incentives and disincentives to use gas. Westcoast 
stated that government policy could exert omnipotent in- 
fluence on the economics of gas production and market- 
ing and concluded that any determination of a volume 
surplus to Canadian requirements would fave to include 
guidelines outlining the basic economic parameters inher- 
ent in such a calculation. 


Westcoast further submitted that a direct relationship be- 
tween reserves and deliverability could exist with proper 
incentives. Westcoast stated that if deliverability appeared 
inadequate to support exports, the Board should then ex- 
amine whether reserves were surplus to Canada’s 20- 
year requirements, and if so, should determine what in- 
centives were required to increase deliverability from 
these reserves. 
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Views of the Board 


The determination of what constitutes a ‘‘surplus’’ of na 
ural gas has been a fundamental issue that the Board hé 
had to deal with since its inception. As circumstances re 
lating to the exploration, development and marketing ¢ 
natural gas have changed, the Board necessarily has ha 
to review, from time to time, its approach to the determ 
nation of the natural gas surplus and the regulation of na 
ural gas exports. 


The matter of the determination of surplus gas within th 
meaning of Section 83 of the National Energy Board Ac 
was a Subject of the inquiry held by the Board in 1974-7£ 
In the Board’s 1975 Gas Report, it stated, ‘‘The Board ir 
vited an evaluation of the gas surplus calculation proce 
dures developed and applied to assess export appliceé 
tions during the period of rapid growth of the natural ga 
industry......l1 now appears that more weight should hav 
been given to deliverability as distinguished from re 
serves’’. It stated further that ‘‘any procedure envisage 
(for determining surplus) should have as many of the fo 
lowing characteristics as possible: 


e It should be easily understood and applied. 


e lt should incorporate gas deliverability rather than re 
serves in the supply considerations. 

elt should be to changin 

circumstances. 


flexible to respond 


e It should provide continuing protection for Canadian dé 
mand throughout any period of export. 


e It should provide incentive and encouragement to th 
gas industry. 


e Licensed export commitments should be satisfied to th 
extent possible. 


e It should reserve for Canadians any benefits from cor 
servation restraints undertaken by Canadians.”’ 


The Board, in the report, recognized that at that tim 
there was no apparent surplus and stated that beyon 
stating the above general principles, it intended to dete 
the development of a structured gas surplus calculatio 
procedure until it could reasonably be expected to b 
required. 


For the present inquiry the Board again asked for views ‘ 


submittors on a surplus determination procedure and re- 
ferred submittors to the views of the Board expressed in 
its 1975 Gas Report, as summarized above. 


A wide variety of suggested formulae for determining sur- 
plus was put forward by submittors, some employing a re- 
serves test, some employing a deliverability test and sev- 
eral employing both. A few of the formulae would 
increase the level of long-term protection afforded by the 
25A4 formula previously used by the Board. Many of the 
submittors believed it more important to ensure that short- 
term deliverability requirements of Canadian markets and 
existing export markets be met before authorizing addi- 
tional exports. Most submittors believed that future li- 
cences should be for short terms but that there should be 
flexibility in the Board’s procedures to allow longer-term 
licences where it could be demonstrated that such would 
be in the public interest. Many indicated that future li- 
cences should provide for reduction of the authorized ex- 
port volumes if, due to unforeseen circumstances, the 
Board found that the gas was needed to meet Canadian 
requirements. 


After reviewing its conclusions in the 1975 Gas Report 
and after carefully considering the views of submittors at 
this inquiry, the Board concludes that the procedure for 
the determination of the surplus of natural gas remaining 
after making due allowance for Canadian requirements 
and for authorized exports should rely both on deliverabil- 
ity tests, and on a reserves test. 


The Board proposes to employ three tests in determining 
whether or not a quantity of gas proposed to be exported 
is surplus to the reasonably foreseeable requirements for 
use in Canada. These tests, the Current Deliverability 
Test, the Current Reserves Test and the Future Delivera- 
bility Test, are described in detail hereunder. 


Current Deliverability Test 


The potentially large economic dislocations that could re- 
sult from unanticipated shortfalls in natural gas delivera- 
bility make it imperative that there be a high degree of 
confidence that deliverability will meet annual Canadian 
requirements in the immediate future. Such confidence is 
also necessary to meet the planning requirements of gas 
distributors. The difficulties that unanticipated reductions 
in authorized exports would cause export customers 
make it important to provide similar protection for author- 
ized exports. The Board believes that a test utilizing deliv- 
erability from established reserves will provide the requi- 
site high degree of assurance. 


Procedure 


Under this test it would be necessary to demonstrate a 
surplus of annual deliverability from established reserves 
in excess of the sum of total annual Canadian require- 
ments and authorized exports for a minimum period of 
highly assured protection. This test would be used to de- 
termine the upper limit of the maximum annual quantities 
that might be surplus during this period of highly assured 
protection i.e., it would determine the ‘‘shape’’ of the 
available surplus in terms of annual rates. At present the 
Board believes this period of highly assured protection 
should be a minimum of five years. 


Current Reserves Test 


Tests solely relying on deliverability could lead to exces- 
sive industry activity to increase deliverability at the ex- 
pense of developing new reserves. Therefore the Board 
believes that a reserves test is necessary to maintain a 
reasonable relationship between established reserves and 
deliverability. 


A test utilizing remaining established reserves compared 
with 25 times projected demand four years in the future 
introduces the uncertainty of a future projection on the 
demand side but not on the supply side. A formula based 
on the current year’s demand would be more appropriate 
and a suitable amount of protection would ‘be afforded by 
setting aside established reserves to provide coverage of 
current Canadian demand for a period of 25 years plus 
authorized exports. 


Procedure 


The Current Reserves Test will determine the quantities of 
established reserves which remain after setting aside 25 
times the current year’s Canadian demand, plus author- 
ized exports. Licences for the export of gas could be 
granted for a total quantity which did not exceed the max- 
imum total quantity determined to be surplus by the Re- 
serves Test and within the limits established by the Deliv- 
erability Tests. 


Future Deliverability Test 


The Board believes it is important not only to ensure that 
requirements be afforded the highly assured protection 
from established reserves as provided under the Current 
Deliverability Test but also that a longer period of surplus 
be foreseen when measuring requirements against fore- 
cast deliverability from a combination of established re- 
serves, reserves additions and, when appropriate, new 
sources of gas such as frontier reserves. It would be nec- 
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essary, in considering proposed new exports which could 
meet the Current Deliverability Test and the Current Re- 
serves Test, to ensure that such exports would not result 
in deficiencies in the longer protection period. 


On the other hand, if the trend of future reserves addi- 
tions is expected to provide surplus annual deliverability 
beyond the period of highly assured protection, it may be 
in the public interest for the Board to grant longer term 
export licences that include deliverability from trend gas, 
provided the Current Reserves Test can be met. It might 
be appropriate to grant such longer term licences to make 
a new project, such as a major transmission system, eco- 
nomically viable. 


An assessment of the annual deliverability protection for 
Canadian consumers for a longer term requires a com- 
parison of forecast demand and authorized exports with 
expected deliverability, including deliverability from estab- 
lished reserves, reserves additions and when appropriate, 
expected new sources such as frontier gas. 


Procedure 


Under this test annual quantities of gas could be deemed 
to be surplus if the forecast deliverability from established 
reserves, reserves additions etc., exceeded expected 
Canadian demand plus authorized exports for a reason- 
ably foreseeable period. At present the Board believes 
this period of future deliverability protection should be 
some ten years. 


This test would have two functions. First, it would be used 
to ensure that any proposed exports, which might other- 
wise be authorized on the basis of satisfying the first two 
surplus tests, would not cause a future deliverability 
shortfall within a ten-year period. Secondly, in any case 
where the Board finds that it would be in the public inter- 
est to grant a licence term in excess of that indicated by 
deliverability from established reserves, the extended por- 
tion of the licence, both with respect to annual quantities 
and term would be limited by the projected deliverability 
from future reserves. All exports under this extended por- 
tion of the licence would be subject to reduction, if subse- 
quent deliverability determinations indicated a deficiency 
within the extended term. 


Characteristics of the Board’s Protection Procedure 


The Board believes these tests generally encompass the 
characteristics set out in the 1975 Gas Report. However, 
in light of the evidence presented, the Board, in reviewing 
the 1975 recommendation with respect to conservation 
‘‘savings’’, now concludes that because of the antici- 
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pated shorter terms of future export authorizations under 
the proposed protection procedure, specific provision for 
protection of conservation savings is not required. 


The Board does not agree with those submittors who pro- 
posed that some form of automatic extension of existing 
licences be accounted for in the surplus determination 
procedure. Licensees who wish to export natural gas be- 
yond the terms of their present licences must apply for 
authorizations in the same manner as any other appli- 
cants for licences to export gas. 

With regard to the treatment of new exports, future ex. 
ports authorized on the basis of deliverability from estab: 
lished reserves (i.e. within the highly assured protectior 
period) would have the same status, in regard to interrup: 
tibility, as Currently authorized exports. That portion o 
any export authorization extending beyond the period o 
highly assured protection would, however, be conditiona 
upon sufficient deliverability being developed to meet ex: 
pected Canadian requirements and authorized exports ir 
each year of the extended term of the licence. 


An issue that was raised by various submittors was the 
timing of the inclusion of frontier natural gas reserves, oO 
deliverability from these reserves, in the calculation of the 
natural gas surplus. The Board considers that establishec 
frontier natural gas reserves, trend additions to these re} 
serves and deliverability from these reserves, should be 
included in the Board’s calculations of surplus under the 
Reserves and Deliverability Tests only at such time as 
they are believed to be within economic reach. As indi 
cated in the Chapter dealing with supply, the Board does 
not believe it to be appropriate to include such reserves 
until the Board has granted a certificate and is satisfie¢ 
that the transportation facilities will be constructed. At the 
present time, none of the frontier reserves meets thi 
criterion. 


CALCULATIONS AND ILLUSTRATIVE EXAMPLES 


Introduction 


Under the Board’s new protection procedure, it is no 
possible to state a specific volume of gas which is surplus 
to the reasonably foreseeable Canadian requirements un 
der all circumstances. It would be necessary to apply al 
three tests to determine if a proposed export volume wai 
surplus and limitations may be imposed by one or more oO 
the tests. 


To illustrate the use of the Board’s tests, three example: 
have been included. These show how the annual quanti 
ties and term of a proposed export may be limited by the 
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Current and Future Deliverability Tests in addition to the 
total volumetric limitations which may be imposed by the 
Current Reserves Test. 


While provision has been made in the Board’s Current 
Reserves Test for protection of 30 times Alberta’s current 
requirements, consistent with AERCB’s reserves protec- 
tion procedure, no provision has been made in the 
Board's Deliverability Tests for any limitations which may 
result from application of AERCB’s protection formula. As 
pointed out in the Board’s Northern Pipelines Report, a 
rigid application of the current Alberta policy could result 


in additional restrictions being applied to volumes avail- 
able for export. However, that policy is the subject of a 
hearing which has been called by AERCB commencing 
on 13 February 1979 and it will therefore be subject to 
review. 


Current Deliverability Test 


The first step in the application of the Current Deliverabil- 
ity Test is to forecast deliverability from established re- 
serves assuming deliverability is kept equal to domestic 
demand plus currently authorized exports for as long as 


Table 5-1 


CURRENT DELIVERABILITY TEST 
(Bcf/yr @ 1000 Btu/cf) 


DEMAND A SUPPLY 
‘(QA Tracking (©) 
en, No New 
Year Domestic Export Total Capability Export Case 1°) Case 2%) Case 36) 
1979 1870 132 3002 35338 3003 3003 3003 3003 
1980 1960 1087 3047 3677 3047 3247 3547 3447 
1981 2033 1023 3056 3718 3056 3256 3556 3456 
1982 2114 1008 Sig2 3604 Size 3324 3624 3323 
1983 2205 962 3166 3376 3166 3367 3167 3366 
1984 2300 948 3248. B1h6 3248 3248 3179 adel 
1985 2405 926 3330 3089 3189 | 3173 3091 3143 
1986 2650 815 3285 2930 3050 3028 2951 2991 
1987 2525 693 3218 2774 2924 2877 2831 2849 
1988 2592 679 3271 2603 2789 2720 2690 2700 
1989 2643 547 3190 2426 2550 2479 2452 2461 
1990 2697 340 3037 2233 2361 2312 2286 2296 
1991 2753 196 2949 2025 ANT 7 2126 2095 2102 
1992 2835 54 2889 1879 2042 1993 1971 1979 
1993 2931 46 2976 1735 1892 1843 1815 1827 
1994 3015 8 3023 1499 ial? 1664 1612 1622 
1995 3110 6 3116 1379 1524 1466 1445 1457 
1996 3196 —_ 3196 1259 1373 1344 22 1338 
1997 3289 —_ 3289 1187 1284 1255 Teor 1255 
1998 3388 — 3388 i a 1188 2 1156 Lizs 
1999 3490 —_ 3490 1022 1080 1076 1061 1083 
2000 3597 — 3597 947 989 994 982 1003 


“Supply is from established reserves only. 


Totals may not compare due to rounding. 
Assumes export of 200 Bcf/year for four years commencing in 1980. 
“Assumes export of 500 Bcf/year for three years commencing in 1980. 
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()Assumes export of 400 Bcf/year for two years commencing in 1980, followed by a further 200 Bcf/year for two years. 
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Figure5-1 CURRENT DELIVERABILITY TEST 
BASE CASE: CANADIAN REQUIREMENTS PLUS AUTHORIZED EXPORTS 
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Figures-2 CURRENT DELIVERABILITY TEST 
EXAMPLE CASE 1: 0.2 TCF PER YEAR ADDITIONAL EXPORTS 
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Figure5-4 CURRENT DELIVERABILITY TEST 
EXAMPLE CASE 3: 0.4 AND 0.2 TCF PER YEAR ADDITIONAL EXPORTS 
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possible and, beyond the point where deliverability can 
meet these needs, assuming deliverability is at maximum 
capability from established reserves. If deliverability can- 
not track, i.e. meet, demand for at least five years, then 
under the Current Deliverability Test there would be no 
surplus. At present, as shown in Table 5-1 and Figure 5- 
1, deliverability does track domestic demand plus author- 
ized exports for slightly more than six years before indi- 
cating a deficiency. Hence this part of the test is satisfied. 


The second step in the application of the Current Deliver- 
ability Test is to forecast deliverability from established 
reserves at maximum capability, unrestricted by demand. 
This illustrates the maximum surplus possible in each 
year provided this test can continue to be met. This is 
shown in Table 5-1 and as a dotted line in Figure 5-1. 


The third step is the tracking of the annual volumes of a 
proposed export licence application to ensure the mini- 
mum period of protection can be met and also that the to- 
tal annual requirements including the proposed export 
volumes can be met by current deliverability. Three exam- 
ples are illustrated which satisfy these conditions. Case 1, 
as illustrated in Figure 5-2 and Table 5-1, is a postulated 
licence with an annual volume of 200 Bcf per year com- 
mencing 1 January 1980 and continuing for four years. 
Case 2, with an annual volume of 500 Bcf per year for 
three years is illustrated in Figure 5-3 and Table 5-1. Case 
3, with an annual volume of 400 Bcf per year for two 
years, then 200 Bcf for two years, is illustrated in Figure 
5-4 and Table 5-1. Any one of the exports illustrated in 
these cases could be authorized provided they did not vi- 
olate the Current Reserves and the Future Deliverability 
Tests. The Case 1, Case 2 or Case 3 annual volumes 
would form the firm part of a licence and would be treated 
by the Board as having the same status as existing au- 
thorized licences in regard to interruptibility. The total firm 
licensable volumes in Case 1, Case 2 and Case 3 would 
be 800 Bcf, 1500 Bcf and 1200 Bcf respectively. 


Current Reserves Test 


The Current Reserves Test is calculated as of 31 Decem- 
ber 1978 and results in a current reserve surplus of 3.8 
Tcf as tabulated in Table 5-2. 


This is the maximum total volume that could be licenced 
under the Current Reserves Test. However, under exist- 
ing conditions this test is not restricting and total licenced 
quantities will be limited by deliverability criteria. 
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TABLE 5-2 


CURRENT RESERVES TEST 
(Tcf at 1000 Btu/cf) 


31 Dec. 1978 
Remaining Established Reserves‘? 66.1 
Less Deferred Reserves®? 131 
Less B.E.R. x 1/2 12 
Less Process Shrinkage“) 4.6 
Total Supply 59.2 
Canadian Sales Except Alberta 30.0 
Alberta Sales®) 14:5 
Authorized Export Sales‘” 10.9 
Total Requirements (including pipeline fuel) 55.4 
Current Reserves Surplus 3.6 


(1) Remaining established reserves; no allowance fc 
frontier reserves. (4.3 Tcf of reserves additions adde 
for 1978). | 


(2) Deferred reserves are those estimated to be deferre 
beyond 25 years. Presently the total deferred reserve 
in Alberta are 4.2 Tcf with 3.1 Tcf expected to be o 
stream within 25 years. 


(3) Beyond economic reach reserves are taken as 50 pe 


“) cent of the B.E.R. reserves estimated for Alberta (2.1 


Tcf plus that estimated for British Columbia (0.2 Tcf). 


(4) Processing shrinkage is based on the expected liqu 
hydrocarbon removal at straddle plants. | 
| 


This is calculated as follows: 


Shrinkage at Empress(Tcf) 


Requirements East of Alberta 


(1979 Sales Plus Domestic Fuel) 1.02 
Less: East of Alberta Production 0.0€ 
Less: Empress By-Pass 0.12 
Canadian Requirements Ex Empress | 0.88 
25A1 (0.852 x 25) 21.30 
TCPL, ICG, Niagara Exports 2.93 
Fuel for Exports 0.3; 
Total Flow Ex Empress 24.6( 
Total Shrinkage at Empress 

(24.601 x 9.2%) 2.2k 


Hd 


Shrinkage at Edmonton 


(see page 2, Appendix 4-A; 


extended to year 2003) 0.695 
Shrinkage at Cochrane and Waterton 

(95% of A&S Reserves of 8.317 Tcf)x 14.1%) 1.114 
Shrinkage from Expansion at Empress 

(18 years at 0.0275 Tcf/yr Starting in 1986) 0.495 
Total Shrinkage 4.567 


(5) This includes pipeline fuel and losses in Canada ex- 
cept Alberta and is 25 times the annual demand (less 
Alberta) of 1.201 Tcf for 1979, but does not include 
fuel used in Canada for exports. 


(6) This includes pipeline fuel and losses in Alberta and is 
30 times the projected demand by Alberta of 0.484 
Tcf for 1979, but does not include fuel used in Alberta 
for exports. 


(7) Includes all currently authorized licenced exports plus 
0.4 Tcf fuel used in Canada for export quantities. 


Future Deliverability Test 


This test is similar to the Current Deliverability Test except 
that the forecast of deliverability is based on established 
reserves plus forecast reserves additions. Table 5-3 and 
Figure 5-5 illustrate the tracking and capability forecasts 
of deliverability from established reserves with projected 
reserves additions included. The tracking case (Figure 5- 
5) satisfies domestic demand plus presently authorized 
exports for slightly more than 14 years, well in excess of 
the minimum requirement of ten years. However, the ca- 
pability case (Figure 5-5) meets the requirement for about 
nine yéars: hence it would not be possible to export the 


: total surplus deliverability from established reserves plus | 
' reserves additions and still meet the ten-year requirement. 


The three cases which are shown illustrate how exports 
for 200 Bcf per year in the first case, 500 Bcf per year in 
the second case and 400 Bcf per year initially, changing 
to 200 Bcf per year in the third case, acceptable under 
the Current Deliverability Test, could be extended beyond 
the respective firm licence periods. The extended periods 
of the licences would be subject to having the authorized 
export volumes curtailed to the extent that deliverability 
from reserves additions became less, and/or Canadian 
requirements became greater, than currently forecast. 


Based on the Current Deliverability Test a firm licence for 
four years starting 1 January 1980 at 200 Bcf per year 
could be authorized in Case 1. The Future Deliverability 
Test indicates that this licence could be extended for an 
additional four years at 200 Bcf per year (see Table 5-3 
and Figure 5-6) and still meet the minimum criteria that 
domestic demand plus total exports be met for more than 
ten years. 


In Case 2 the firm licence for three years starting 1 Janu- 
ary 1980 at 500 Bcf per year could be extended for one 
year based on the Future Deliverability Test which indi- 
cates that the domestic demand plus total exports could 
be met for more than ten years except for a minor defi- 
ciency in the fifth year (see Table 5-3 and Figure 5-7). In 
Case 3 the firm licence for four years commencing 1 Jan- 
uary 1980 at 400 Bcf per year for the first two years and 
200 Bcf per year for the second two years could be ex- 
tended for an additional four years at 200 Bcf per year 
based on the Future Deliverability Test (see Table 5-3 and 
Figure 5-8). 


lf future reviews by the Board indicated that the projected 
future supply/demand balance was not materializing as 
forecast and the protection of future requirements was 
less than previously predicted, the Board would have the 
opportunity to reduce or rescind the extended portion of 
the licence if the deliverability in any year during the ex- 
tended partion of the licence was less then the expected 
Canadian demand plus authorized exports. 


The total volume of firm and interruptible licensable vol- 
umes in Cases 1, 2 and 3 would be 1600 Bcf, 2000 Bcf 
and 2000 Bcf respectively. 
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Figure5-6 FUTURE DELIVERABILITY TEST 
EXAMPLE CASE 1: 0.2 TCF PER YEAR ADDITIONAL EXPORTS 


102 


TCF PER YEAR 


TCF PER YEAR 


ADDITIONAL EXPORTS 0.5 TCF PER YEAR (Firm) 


—O 
e- e- e O ADDITIONAL EXPORTS 0.5 TCF PER YEAR (Extended) 


1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 
YEARS 


Figure5-7 FUTURE DELIVERABILITY TEST 
EXAMPLE CASE 2: 0.5 TCF PER YEAR ADDITIONAL EXPORTS 
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Figures-6 FUTURE DELIVERABILITY TEST 
EXAMPLE CASE 3: 0.4 AND 0.2 TCF PER YEAR ADDITIONAL EXPORTS 
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Year 


1979 
1980 


1981 
1962 
1983 
1984 
1985 


1986 
TIO? 
1988 
1989 
1990 


oi 
(ERE 
1993 
1994 
SEIS) 


1996 
Selene 
1999 
URS S15) 
2000 


Domestic 


1870 
1960 


2033 
2114 
2200 
2300 
2405 


2650 
2020 
2592 
2643 
2697 


2753 
2835 
2931 
3015 
3110 


3196 
3289 
3388 
3490 
Sood 


DEMAND 


Export 


1132 
1087 


1023 
1008 
962 
948 
926 


815 
693 
679 
547 
340 


196 
54 
46 

8 
6 


“Supply is from established reserves only. 
Totals may not compare due to rounding. 


Assumes export of 200 Bcf/year for four years commencing in 1980. 


Table 5-3 


FUTURE DELIVERABILITY TEST 


Total 


3002 
3047 


3056 
3122 
3166 
3248 
3330 


3285 
3218 
3271 
3190 
3037 


2949 
2889 
2976 
3023 
3116 


3196 
3289 
3388 
3490 
3597 


(Bcf/yr @ 1000 Btu/cf) 


Capability 


3533 
3695 


3769 
3711 
3560 
3461 
3455 


3378 
3303 
3208 
3105 
2981 


2835 
2742 
2640 
2437 
2341 


2239 
ai BS, 
2109 
2017 
1937 


‘Assumes export of 500 Bcf/year for three years commencing in 1980. 
‘Assumes export of 400 Bcf/year for two years commencing in 1980, followed by six years of 200 Bcf per year. 


104 


No New 


Export 


3003 
3047 


3056 
3123 
3166 
3248 
3331 


3285 
3219 
3272 
3190 
3038 


2949 
2889 
2899 
2718 
2554 


2424 
2352 
2263 
Za 
2064 


SUPPLY 
Tracking® 


Case 1°) 


3003 
3247 


3256 
3324 
3367 
3448 
3532 


3485 
3419 
oy 
Sto 
3038 


2950 
2877 
2769 
2623 
2453 


2352 
2200 
2201 
ZOE 
2022 


Case 2%) 


3003 
3547 


3556 
3624 
3646 
3248 
3332 


3285 
3219 
3272 
3150 
3038 


Vee pole 
2854 
2738 
2568 
2432 


2329 
ecod 
2184 
2089 
2006 


Caseé 


300¢ 
3447 


345€ 
3326 
336€ 
344€ 
352€ 


3457 
3397 
3272 
315% 
303€ 


2931 
2861 
275¢ 
257€ 
243€ 


233E 
2265 
2196 
209€ 
2012 


Chapter 6 
Other Issues 


AUTHORIZED EXPORTS 


Views of Submittors 


British Columbia submitted that the absence of an annual 
load factor or any minimum take or pay obligation in 
Westcoast’s Licence No. GL-41 created a major uncer- 
tainty with respect to future export sales. The Province 
noted that Northwest Pipeline Corporation, Westcoast’s 
United States customer, had been purchasing considera- 
bly less gas on an annual basis than its maximum entitle- 
ment. It noted also the resultant reduction in sales and 
load factor had had the effect of increasing Westcoast’s 
average cost of service to its Canadian customers and 
placing the BCPC close to a take or pay position with its 
producers. British Columbia proposed that no additional 
exports of Canadian natural gas should be approved until 
existing gas exports made under Licence No. GL-41 were 
made subject to the take or pay requirements which origi- 
nally applied to this export contract. 


Views of the Board 


The Board recognizes that export price increases result- 
ing from reviews undertaken by the Board pursuant to 
section 11A of the Board’s Part VI Regulations rendered 
ineffective the minimum annual bill pricing provision con- 
tained in the contract between Westcoast and Northwest 
Pipeline Corporation for gas sold under Licence No. 
GL-41. 


Furthermore, the Board notes a decline in demand as 
United States consumers react to these higher prices and 
a concern for long-term supply continuity as a result of 
the Beaver River and Pointed Mountain production prob- 
lems, despite Westcoast’s initiative in securing additional 
supply from the Province of Alberta. The Board has no- 
ticed a further softening of demand in the United States 
for Canadian gas due to imports into the United States of 
lower—priced oil products and also because of excess re- 
finery capacity being used to process Alaskan North 
Slope crude oil with its characteristically higher heavy fuel 
oil yield. 


The Board notes that Westcoast and Northwest Pipeline 
Corporation are most anxious to increase deliveries and 
maintain load factor. Westcoast, for its part, has been at- 


taching new supply areas and Northwest Pipeline Corpo- 
ration has increased its underground storage capacity 
and has negotiated contracts for off-line sales. These ac- 
tions will enable a higher load factor to be achieved. 


TREATMENT OF ETHANE 


Introduction 


In Appendix ‘‘B”’ of the Board’s Hearing Order GHR-1-78, 
it was requested that submittors comment on the method- 
ology for determining surplus of ethane. Of the limited 
number of submittors who did comment on the handling 
of ethane under the surplus procedure, the majority were 
in favour of considering the matter of ethane surplus sep- 
arately from that of natural gas. 


Views of Submittors 


AGEC 

AGEC recommended that ethane be regarded as being 
independent of, and excluded from, the Board’s determi- 
nation of marketable gas. AGEC submitted that the eth- 
ane that could be technically and economically extracted 
from the gas stream, whether or not it actually was or 
would be extracted, should be excluded from the calcula- 
tion of the supply of marketable gas. AGEC testified that 
this would be equal to 70 to 80 percent of the ethane con- 
tent of the total gas stream in Canada. 


Canadian Superior 


Canadian Superior argued that ethane requirements were 
a part of marketable gas demand, and submitted that only 
volumes of ethane for which there was an actual demand 
or a reasonably foreseeable demand should be allocated 
out of the gas supply as a demand for natural gas. Cana- 
dian Superior submitted that allocating out of gas supply 
extraction capacity volumes or potentially extractable eth- 
ane volumes rather than actual ethane demand would 
have the effect of locking into producers’ reservoirs an 
equivalent volume of natural gas. 


Canadian Superior argued that the Board should not treat 
ethane in the same manner as propane and butanes. 
Canadian Superior pointed out that the majority of pro- 
pane and butanes were stripped off at field level to make 
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gas marketable, and added that volumes of condensates 
that were not required would still be removed and stored 
until they could be marketed. Canadian Superior argued 
that this would not occur in the case of ethane because if 
there were no demand, ethane would not be extracted, 
but would remain in the gas stream and be burned as 
fuel. 


Dome 


Dome suggested that a methodology similar to its sugges- 
tion with regard to the calculation of a natural gas surplus 
(see section 5.1.2 of Chapter 5) be applied for determin- 
ing the existence of an exportable surplus of ethane. 


Dome submitted that ethane should be treated in the 
same manner as LPG’s in the calculation of the natural 
gas supply—demand balance. Dome held that allowance 
for field plant and reprocessing plant shrinkage should be 
considered as a Canadian demand for natural gas for up- 
grading purposes regardless of the ultimate destination 
and use of the ethane and LPG’s. 


Dome disagreed with Canadian Superior’s position that 
the ethane shrinkage considered by the Board should be 
limited to that required to supply the reasonably foreseea- 
ble Canadian demand for ethane and authorized ethane 
exports. Dome argued that the future demand for ethane 
would not be constrained by domestic demand plus pres- 
ently authorized export volumes because the facilities in 
place could be reasonably foreseen to expand. Dome 
stated that whatever volumes of ethane these facilities 
produced should move to market because the production 
of ethane, as with LPG’s, was an upgrading of a resource 
for the benefit of Canada. 


Dow 


Dow recommended that applicants for the export of eth- 
ane or synthetic natural gas be required to show only that 
the volume applied for was surplus to Canadian require- 
ments for ethane or SNG, and that applicants should not 
be required to show that the proposed export was surplus 
to domestic requirements for natural gas. Dow suggested 
that upgraded energy forms, such as ethylene, ethane 
and SNG be subject to less restrictive export regulations. 


Views of the Board 


The Board has concluded that, given the existence of eth- 
ane extraction facilities in Alberta, it would be more ap- 
propriate to treat ethane in a manner similar to other natu- 
ral gas liquids being extracted than as natural gas for the 
purpose of surplus determination. Consistent with this 
finding, the Board has made provision for the shrinkage 
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associated with ethane extraction in its calculation 
available established reserves in the Current Reserv: 
Test described in Chapter 5. 


The following procedure will be employed by the Board 
future determination of ethane surplus. 


Procedure 


An estimate of ethane supply from natural gas will be pr 
pared based on the forecast of natural gas producti 
from established reserves plus forecast reserves additio} 
available for processing at gas processing plants pre 
ently recovering ethane and any new plants which are e 
pected to be available within the forecast period. The es 
mate of ethane availability will be based on current al 
forecast rates of ethane recovery from the natural g 
stream being processed. 


The Board, in calculating ethane surplus will compare tl 
expected ethane supply from extraction plants for eat 
year with the expected domestic requirements plus a 
thorized ethane exports. An annual ethane surplus will | 
considered to exist to the extent that expected ethal 
availability exceeds expected Canadian demand plus a 
thorized exports. 


DEPARTMENTAL PARTICIPATION IN INQUIRY | 


The Minister of Energy for Ontario commented in the su 
mission made on his behalf that the Federal Governmet 
and specifically Energy, Mines and Resources, Cana¢ 
should participate like other submittors in the examinatit 
of energy matters undertaken from time to time by the N 
tional Energy Board. The Minister’s submission noted th 
because of the importance of inquiries such as the nat 
ral gas inquiry, Energy, Mines and Resources, Canac! 
should be requested specifically to present its views ( 
energy policy and be subject to the same examination | 
any other intervenor before the Board. 


While this view is being brought to the attention of the D 
partment, the Board recognizes that such action is with 
the discretion of the Department. 


NATIONAL ENERGY CORPORATION 


CIC advocated the creation of a National Energy Corp. 
ration, a federal body which would carry out energy su 
ply planning activities on a national basis. Its princig 
function would be to ensure in a positive manner that € 
ergy supply projects based on known Canadian f 
sources are undertaken and developed on a time sche 
ule which would meet the essential needs of Canadians. 


The Board’s only comment on the proposal of CIC is to 


note that not all energy supply planning activities are 


within the federal jurisdiction. Planning, research and de- 
velopment are required at many levels to achieve Cana- 
dian energy goals. 


FREQUENCY OF SUPPLY-—DEMAND HEARINGS 


There were several suggestions by submittors concerning 


the frequency of future inquiries of the nature of the two 
held by the Board in 1978, the oil supply and require- 
ments inquiry and the natural gas supply and require- 
ments inquiry. The question of the desirability of an over- 
all energy supply/demand inquiry in lieu of separate 
hearings was also raised. 


- The Board recognizes that the need for considering appli- 


cations for the export of natural gas may require examina- 
tion of Canadian natural gas supply, demand and surplus 
at irregular intervals in the future. Similarly, special cir- 
cumstances, such as those leading to the recent oil sup- 
ply/demand inquiry, may require the holding of a special 
hearing on oil supply/demand matters. Absent such spe- 
cial considerations, the Board sees merit in holding an 
overall energy supply/demand hearing on a regular basis 
— say every two or three years — to keep abreast of the 


_ changes evolving in oil and gas supply and requirements. 


g 4 Shack 
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ORDER NO GHR-1-78 


IN THE MATTER OF the National Energy Board Act and 
Section 14(2) and 20(3) thereof; and 


IN THE MATTER OF an inquiry, hearing and determina- 
tion of the supply of Canadian gas, the domestic demand 
for gas, the method of determining the volume of gas 
which may be surplus to the reasonably foreseeable re- 
quirements in Canada and related matters; under File No. 
1122-2-2. 


BEFORE the Board on Wednesday, the 26th day of 
April, 1978. 


WHEREAS the Board deems it advisable in the light of 
Changing circumstances to make an appraisal of the sup- 
ply of gas in relation to reasonably foreseeable require- 
ments for use in Canada and for authorized exports, 


AND WHEREAS the Board stated the general principles 
respecting surplus calculation procedures in its April 
1975 Report on Canadian Natural Gas Supply and 
Requirements, 


AND WHEREAS the Board deferred the development of a 
structured gas surplus calculation procedure until such 
time as its application could reasonably be expected to be 
needed, 


AND WHEREAS the Board wishes to receive submissions 
on the method of determining the volume of gas which 


' may be surplus to the reasonably foreseeable require- 


ments for use in Canada, 


AND WHEREAS under Sub-section 14(2) of the National 
Energy Board Act ‘‘The Board may of its own motion in- 
quire into, hear and determine any matter or thing that 
under this Act it may inquire into, hear and determine”’, 


AND WHEREAS the Board finds it advisable to hold a 
public inquiry to afford an opportunity for those in the en- 
ergy sector, the provinces and the general public who 
have an interest in such subjects to be heard. 
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IT IS ORDERED THAT: 


1. A public inquiry shall be held in the Ballroom of the 
Holiday Inn, Downtown, 708-8th Avenue S.W., in the City 
of Calgary in the Province of Alberta commencing on the 
11th day of October, 1978 at 9:30 a.m. local time and at 
such other times and places in such of the Cities of Van- 
couver, British Columbia; Ottawa, Ontario; Quebec, Que- 
bec and Halifax, Nova Scotia as the Board shall determine 
having regard to the number of persons who have filed 
written submissions pursuant to the Board’s Notice of 
Public Inquiry attached hereto and which forms part of 
this Order to be heard in such cities. 


2. The inquiry will be conducted in either of the official 
languages and simultaneous interpretation facilities will 
be provided in both Ottawa and Quebec. These facilities 
will also be provided in other locations if it appears from 
the written submissions filed with the Board that both offi- 
cial languages will be used in those locations. 


3. The purpose of the inquiry referred to in paragraph 1 
is to obtain facts and information by means of viva voce 
and written evidence, statements of position, and where 
necessary, opinions from those persons who have filed 
written submissions with the Board in response to the 
Board’s Notice of Public Inquiry subject to those facts 
and information being relevant to the matters set out in 
paragraph 4 of this Order, provided that such persons in 
adducing, making or placing before the Board evidence, 
statements of position, or opinions, or in electing not to 
do so, in whole or in part, shall be free to present their 
case in their own manner. 


4. The subject matter of the inquiry to which all facts 
and information shall be relevant is, and the same is de- 
clared to be: 


(1) Within the context of a review of supply and demand 
for all forms of energy, consideration of gas, includ- 
ing ethane, during the period ending in the year 
2000, in respect to: 

(a) reserves and producibility of Canadian gas in- 
cluding frontier gas, 

(b) domestic demand for gas, 

(c) authorized exports of gas, and 

(d) surplus of gas in Canada. 


Consideration of estimates of the extent to which gas 
can replace other energy forms in the market place 
and the conditions required for such replacements. 
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(3) Consideration of methods of determining the volume 
of gas which may be surplus to the reasonably fore- 
seeable requirements in Canada and authorized ex- 
ports, taking into account the criteria for determining 
surplus set forth on page 77 of the 1975 Board Re- 
port on Canadian Natural Gas Supply and Require- 
ments reproduced as Appendix ‘‘A’’ attached to and 
forming part of this Order. 


Further particulars in relation to the above matters are set 
out in Appendix ‘‘B’’ forming part of this Order, entitled 
“Outline for Submission’. 


5. Persons who wish to make a submission to the Board 
on those matters set out in paragraph 4 herein, or to ad- 
duce, make or place before the Board facts and informa- 
tion by means of evidence, statements of position or opin- 
ions, shall, unless the Board otherwise orders: 


(a) state in their submission in which of the official 
languages and in which of the cities enumerated in 
paragraph 1 hereof, they wish to be heard; 


(b 


we 


file and serve, on or before the 1st day of September, 
1978, upon the Secretary of the Board thirty-five (35) 
copies of their written submission in either of the offi- 
Cial languages; 


(c) serve, on or before the 1st day of September, 1978, 
upon each other person who has filed a written sub- 
mission with the Board in response to the Board’s 
Notice of Inquiry, as determined according to a list to 
be provided from time to time to all submittors by the 
Secretary of the Board, a copy of their written sub- 
mission, and shall file proof of service thereof with the 
Board; 


(d) not be entitled to introduce into evidence by viva voce 
or written evidence, or otherwise any subject matter 
beyond the scope of the subject matter of this 
hearing; 


(e) present witnesses who can answer to the matters 
contained in the relevant written submission filed with 
the Board in cross-examination by Board Counsel 
and by other such persons in accordance with sub- 
paragraph (f); and 


(f) be entitled to cross-examine witnesses of other such 
persons on the matters contained in their written sub- 
missions, provided such cross-examination and such 
matters are relevant to the matters set out in para- 
graph 4 herein; 


GHR-1-78 
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(g) be entitled to incorporate by reference any submis 
sions or portions of submissions made to the Board é€ 
its inquiry on oil supply and demand commencing 2: 
May 1978 set down by Board Order OHR-1-78 date: 
26th day of January, 1978. 


6. Submittors who wish to make a supplemental writte; 
submission at the close of the inquiry are hereby directer 
to submit, within one week of the close of the hearing 
such written supplemental submission, as shall be rele 
vant to the matters set out in paragraph 4 herein. 


DATED at the City of Ottawa, in the Province of Ontaric 
this 26th day of April, 1978. 


NATIONAL ENERGY BOARD 


Brian H. Whittle 


Secretary 


NATIONAL ENERGY BOARD 
NOTICE OF PUBLIC INQUIRY 


TAKE NOTICE THAT the National Energy Board’s Public 
Inquiry into the supply of and the domestic demand for 
gas, authorized exports of gas, and the method of deter- 
mining the volumes of gas which may be surplus to the 
reasonably foreseeable requirements in Canada, and re- 
lated matters, convened by Order No. GHR-1-78 shall be 
held in the Ballroom of the Holiday Inn Downtown, 708- 
8th Avenue S.W., in the City of Calgary in the Province of 
Alberta commencing at 9:30 a.m. local time on the 11th 
day of October 1978, and at such other times and places 
in such of the cities of Vancouver, British Columbia; Otta- 
wa, Ontario; Quebec, Quebec and Halifax, Nova Scotia as 
the Board may determine having regard to the number of 
persons who have filed written submissions. 


The inquiry will be conducted in either of the official lan- 
guages and simultaneous interpretation facilities will be 
provided in both Ottawa and Quebec. These facilities will 
also be provided in other locations if it appears from the 
written submissions filed with the Board that both official 
languages will be used in those locations. 


Interested parties may obtain a copy of the Order includ- 
ing the Outline for Submissions by writing to the Secretary 
of the Board, Trebla Building, 473 Albert Street, Ottawa, 
Ontario, K1A OE5 or by telephoning 613-992-5506. 


Dated at the City of Ottawa, in the Province of Ontario, 
this 26th day of April, 1978. 


NATIONAL ENERGY BOARD 


Brian H. Whittle, 


Secretary. 
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PROTECTION OF CANADIAN REQUIREMENTS PAGE 
ter! 

CANADIAN NATURAL GAS SUPPLY AND 
REQUIREMENTS, APRIL, 1975 


(ii) VIEWS OF THE BOARD 


The Board is required to determine the reasonably fore- 
seeable requirements of natural gas for use in Canada 
and to consider for export only the surplus, if any, above 
this amount. Clearly a procedure for calculating or deter- 
mining surplus is necessary. 


The Board considers that any procedure envisaged 
should have as many of the following characteristics as 
possible. 


1. It should be easily understood and applied. 
2. It should incorporate gas deliverability rather than re- 
serves in the supply considerations. 


3. It should be flexible to 
circumstances. 


respond to changing 


4. \t should provide continuing protection for Canadian 
demand throughout any period of export. 


5. It should provide incentive and encouragement to the 
gas industry. 


6. Licensed export commitments should be satisfied to 
the extent possible. 


7. It should reserve for Canadians any benefits from 
conservation restraints undertaken by Canadians. 


However, attainment of the primary objective of an imme- 
diately usable and effective procedure, with the capacity 
for incorporation of all of these characteristics at this time, 
is not considered practical under prevailing circum- 
stances. The Board recognizes the probability of insuffi- 
cient near term supplies of gas to cover fully both the 
quantities of gas licensed for export and the quantities re- 
quired to meet increasing Canadian demand and sees lit- 
tle possibility of this problem being resolved within the 
next few years. Since the Board intends to carry out its re- 
sponsibilities under the Act to ensure that supplies of gas 
are available to meet Canadian demand before allowing 
gas exports, the real problem lies in the treatment of exist- 
ing licences for the export of gas, rather than in theoreti- 
cal schemes to determine conditions and circumstances 
under which additional exports of gas might be 
authorized. 
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Nevertheless, the Board recognizes that, for the guidance 
of both industry and the public, it is desirable to establis 
general principles which could form the basis of surplu 
calculation procedure in the future. 


The surplus calculation procedure would be based on ga 
deliverability and gas demand schedules developed for 4 
far into the future as reasonable forecasting accuracy an 
data dependability will permit. The comparison of thes 
two schedules will indicate the feasible volumes, rate an 
timing of exports. Unsatisfied volumes under existing e) 
port licences would normally have prior call upon an 
amounts of gas that may become surplus and availabl 
for export in the future by this procedure. All future expo 
licences will be for short periods and will be conditione 
in order that Canadian requirements for gas will be me 
on a day to day basis, before any gas is exported. 


Therefore, beyond stating these general principles, th 
Board intends to defer the development of a structure 
gas surplus calculation procedure until such time as i 
application can reasonably be expected to be needed. 


It will, however, conduct and publish an annual revie' 
and reevaluation of the supply, demand and deliverabili’ 
of natural gas. 


OUTLINE FOR SUBMISSIONS 


Submittors are encouraged to use, where applicable, the 
following outline in the preparation of material. Submittors 
may incorporate by reference any submissions or por- 
tions of submissions made to the Board at its inquiry on 
Oil Supply and Demand commencing 24th day of May, 
1978 set down by Board Order OHR-1-78 dated the 26th 
day of January, 1978. 


Submittors should note that marketable gas is the gas 
available to the transmission line after removal, and to the 
extent necessary or desirable, of certain hydrocarbon and 
non-hydrocarbon compounds present in the raw volumes 
produced from the reservoir, and after allowance has 
been made for field and plant fuel and losses. 


The Board will welcome submissions on any or all of the 
subject matters set out in the Order and Outline. 


Questions on this outline should be directed to the follow- 
ing members of the Board staff for the matters indicated: 


gas reserves — E. Kutney 

and potential Tel: (613) 995-6328 
gas demand — L.B. Harsanyi 

Tel: (613) 996-2224 

authorized export — AL. Browne 

Tel: (613) 996-1906 

gas deliverability — K.Poole 


and Tel: (613)995-6328 
surplus calculation 


SUPPLY OF NATURAL GAS IN CANADA 


It is the intent of the Board to inquire into all aspects of 
gas supply in Canada, including but not necessarily lim- 
ited to the following: 

established 


1. Reserves available i.e., 


reserves; 


currently 


2. Expected reserves additions and ultimate potential; 
3. Deliverability; 
4. Supply-demand balance; 


5. The amount by which current supply exceeds annual 
requirements. 
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Insofar as possible, the economic assumptions (espe- 
Cially gas prices) underlying estimates of marketable re- 
serves and deliverability should parallel those used for 
estimating gas demand and should be specified. In partic- 
ular, economic assumptions justifying inclusion of frontier 
supply should be provided. 


RESERVES AND DELIVERABILITY OF CANADIAN 
GAS 


Submissions with respect to supply should present mar- 
ketable reserves estimates and deliverability forecasts 
which would conform with the following outline: 


1. Reserves — for each producing province and for each 
of the frontier regions: 
(a) an estimate of the initial and remaining reserves, 
pool by pool, as at 31 December 1977; 
(b) a schedule of anticipated additions to reserves in 
each year from 1978 to 2000; and 
(c) an assessment of ultimate potential. 


Producing companies are invited to submit reserves vol- 
umes for pools which they operate or in which they have 
a major interest. Reserves summaries by province or re- 
gion are requested, particularly those that incorporate 
Original assessments by the company. Transmission com- 
panies and other gas purchasers with the requisite data 
base are asked to provide reserves volumes for pools 
from which they have contracted gas or expect to do so 
in future, together with reserves summaries for their re- 
spective supply areas and by provinces when possible. 


The Board requests submittors of data on reserves addi- 
tions and ultimate potential to support these data with a 
summary description of the methodology and a statement 
of the geological, technological and economic assump- 
tions utilized. 


2. Deliverability 

(a) An estimate by transmission system of the capa- 
bility to produce gas year by year to the year 
2000 from Canadian reserves to meet demand, 
including authorized exports, under a ‘‘most like- 
ly’’ case of supply, demand and pricing. 

(b) A total Canadian gas supply/demand balance. 

(c) An estimate of the expected capability to produce 
gas from Canadian reserves assuming an unlim- 
ited market on a provincial and total Canada ba- 
sis, using the pricing assumptions underlying the 
‘most likely’’ case of supply and demand. 
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With respect to deliverability the Board would prefer that a 
pool by pool forecasting technique be used by those sub- 
mittors who have access to the requisite data base. Sub- 
mittors should outline the technique used to forecast de- 
liverability and state all major assumptions used in the 
forecast. Wherever possible the Board would appreciate 
receiving basic deliverability data used in the forecasts 
especially for new pools, pools which have had recent de- 
velopment and pools on which the data have not been 
previously submitted to the Board. 


3. Synthetic Natural Gas 
An estimate of the sources, geographical location 
and supply potential of synthetic natural gas, year by 
year to the year 2000, together with economic 
justification. 


DOMESTIC DEMAND FOR GAS 


Submittors are encouraged to present estimates of gas 
demand in the context of a total energy forecast. Submit- 
tors using such an approach are requested to provide a 
breakdown of Canadian energy demand by energy type 
including renewable energy. In order that comparative 
evaluations of the submitted gas forecasts can be made, 
all submittors are requested to make explicit their basic 
forecast assumptions with respect to variables such as 
economic growth, population growth, relative prices of 
various energy types, market shares, and expansion of 
energy types into geographic areas not presently using 
that energy form. Submittors should if possible indicate 
the measure of uncertainty they attach to the economic 
and other assumptions. 


All forecasts of gas demand should be expressed in mil- 
lions of Btu’s and should be accompanied by actual his- 
torical data for one year or more. 


Existing Gas Transmission Systems 


Submittors are requested to provide forecasts of the Can- 
adian requirements for marketable gas in market areas 
presently served by existing transmission facilities for 
each calendar year for the years 1978 to 2000 inclusive 
on the basis of each of the following alternatives as to the 
relationship at Toronto of the city-gate price of gas to the 
refinery gate price of crude oil: 


(a) maintenance of the present relationship of about 
85 percent of the crude oil price; 

(b) successive increments of 5 percentage points per 
year to the present relationship, starting 1 Janu- 
ary 1979, to a maximum of 100 percent of the 
price of crude oil; and 
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(c) a decrease in the price of gas below its presen 
relationship, starting 1 January 1979, to 75 per. 
cent of the price of crude oil. 


In case (Cc) comments would be welcomed on the eco: 
nomic impact of such penetration on competing energ) 
industries. 


Extension of Existing Transmission Systems 


Submittors are requested to provide estimates of the ex 
tent to which gas could penetrate energy markets beyonc 
existing transmission systems. Such estimates should, i 
possible, be accompanied by assessments of the exten 
to which gas would displace in the market place othe 
energy forms; that is, oil (distillate and heavy fuels), cog 
and electricity. 


It is requested that a clear explanation be provided of the 
manner and degree in which any assumption was varie¢ 
in the forecasts and the conditions needed for realizatior 
of the displacement. 


To assist the Board in its assessment of this matter, sub 
mittors are requested to provide: 


(1) estimates of the demand for gas for each yea 
and the required city-gate selling price relation 
ship to crude oil required to attain market pene 
tration, 

(2) the likely economic feasibility and timing of pro 
viding the required transmission and distributio} 
facilities to enable such sales to be made; and 

(3) an estimate of the economic impact on compet 
ing energy industries. 


Details of Gas Demand 


Submittors are requested to provide forecasts of domesti 
requirements for marketable gas by province and the ter 
ritories, and for each of the following classes of end-use 
for each of the following sectors and purposes. 


(a) residential, 

(b) commercial, 

(c) industrial, in this case broken down by use 
i) as feedstock for the manufacture of ammonia, 
ii) as feedstock for the manufacture of methanol, 
iii)as feedstock for other chemicals ¢ 

petrochemicals, 

iv) in other industrial uses, 

(d) thermal generation of electricity, 

(€) gas re-processing (straddle) plants, 


(f) transmission and distribution compressor fuel, 
losses and company use. 


Energy Conservation 


Submittors who have prepared forecasts will likely include 
the effects of some conservation measures. ‘‘Conserva- 
tion measures’ embrace: 


— those programmes designed specifically to re- 
duce energy demand, and 

— those policies, whether general or specific, which 
may have a bearing on the consumption, con- 
servation and price of any or all energy forms, 
and which may have a direct or indirect impact 
on energy demand. 


Submittors are asked to specify what conservation mea- 
sures they have assumed and what effects these have on 
their energy and gas forecasts. In addition, submittors are 
also encouraged to comment on and quantify if possible 
any additional reductions in demand, by end-use, result- 
ing from conservation measures which, though feasible, 
are not anticipated to occur. 


NOTE:(1) Ethane from field processing plants is part of field plant 
shrinkage. 
(2) Ethane from straddle plants is part of marketable gas demand 
and included in item (e) above. 


DETERMINATION OF SURPLUS 


(a) Submittors are requested to outline their pro- 
posed methodology for determining surplus of 
gas in Canada having regard to the trends in the 
discovery of gas in Canada. The methodology 
should take into account such factors considered 
relevant and give due consideration to Appendix 
‘“‘B” which provides the Board’s views on the 
matter as published on page 77 of its April 1975 
Report on ‘‘Canadian Natural Gas Supply and 
Requirements’’. Submittors should give reasons 
for their particular choice of methodology for sur- 
plus determination. 
Submittors are requested to comment on the 
methodology for determining surplus of ethane. 
(c) Using their supply and demand estimates submit- 
tors are invited to illustrate their suggested meth- 
odology for determining surplus. 


(b 
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INITIAL ESTABLISHED RESERVES OF MARKETABLE Field & Pool or Pool Group Bcf @ 14.73 psia and 60° 


NATURAL GAS FERRYBANK 
NEB Estimates Significantly Different From Estimates dll ae a oe 
aN GHOST PINE 
of Provincial Agencies Upper Mannville C 
Sle las th associated, G,H, P & U 130 159 
Upper Mannville Q Associated 75 104 
BRITISH COLUMBIA HARMATTAN EAST 
Rundle associated 750 875 
Field & Pool or Pool Group Bcf @ 14.73 psiaand 60°F §©=HOMEGLEN—-RIMBEY 
D-3 associated & solution 880 818 
Provincial HOTCHKISS 
NEB Agency!’ Bluesky A,E & other 52 25 
BEG Debolt A & B, Shunda A 136 101 
Baldonnel A,B & C 94 129 IRRICANA 
CABIN Wabamun A Si 14 
Slave PointA,B & C 46 110 JUMPING POUND WEST 
CLARKE LAKE Rundle C 199 378 
Slave Point A 1100 1244 LEISMER 
KOTCHO LAKE Clearwater A 254 199 
Slave PointA, B& C Si) 150 LONE PINE CREEK 
KOTCHO LAKE EAST Wabamun A 2tf 368 
Slave Point A, B & C 53 164 MARLBORO 
LAPRISE CREEK Leduc A 65 99 
Baldonnel 573 769 MARTEN HILLS 
NIG CREEK Wabiskaw A & 
Baldonnel A 378 474 Wabamun A,C & other 967 900 
PETITOT RIVER MORLEY 
Slave Point 30 67 Rundle 42 nH 
SIERRA NEVIS 
Pine PointA & B 837 574 Blairmore A & Mannville other 16 57 
VELMA PADDLE RIVER 
Gething 46 96 Jurassic—Detrital-Rundle 300 348 
YOYO RICINUS WEST 
Slave Point/Pine Point 862 1311 D-3A 796 845 
SWAN HILLS 
Beaverhill Lake A& B solution 279 308 
ALBERTA SWAN HILLS SOUTH | 
Beaverhill Lake A& Bsolution 182 229 
BENJAMIN TWINING } 
Rundle A & B 151 174 Sard Du anasie: ) 
BRAZEAU RIVER Rundle A associated & solution 245 288 
Elkton-Shunda A & B 1547 1492 ie NS ee is ielae, 
CRAIGEND D-3A 1426 ARTE: 
Viking C 86 149 PAE sa NE 
Wabamun A 575 497 ARNE Ns 
Wabamun A 570 497 
DUNVEGAN 
Debolt A,B,C & D 857 895 
EDSON 
EkltonA & ShundaA&B 1607 1701 
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Field & Pool or Pool Group Bcf @ 14.73 psia and 60°F 


2ND WHITE SPECKS 
» Pool No. 1 1244 1193 


data for British Columbia from British Columbia Ministry of Mines and 
Petroleum Resources Report, Hydrocarbon and By—Product Reserves 
in British Columbia 31 December 1977. 


Data for Alberta from AERCB Report 78-18. 


1% 


APPENDIX 3-A 
Page 1 of 2 


PROJECTIONS OF DEMOGRAPHIC AND ECONOMIC 
GROWTH 


In addition to the base case economic forecast discussed 
in Chapter 3 of the main body of this report, the 
Board has prepared a more optimistic forecast of the 
Canadian economy. There is a basic difference in the phi- 
losophies behind the base case and the high case fore- 
casts. The base case projects the Canadian economy by 
assuming ‘‘best guess’’ parameters for exogenous varia- 
bles in line with historical economic patterns but in the 
light of Current economic conditions. The high forecast, 
on the other hand, is optimistic because it assumes that 
all important exogenous events in the future will turn out 
to be conducive to real economic growth. 


The high case forecast is characterized by stronger 
growth in real GNP, lower unemployment rates and mod- 
erately higher inflation relative to the base case 
projection. A more detailed examination of the two fore- 
casts is presented in the following table. 


The general assumptions used in the base case are dis- 
cussed in Chapter 3. Below, they are contrasted with 
those used in the high case. 


Since the rate of growth in real GNP is approximately 
equal tothe sumof the rates of growth of employment and 
of productivity, different assumptions regarding both 
these variables were made to produce the high demand 
case. In particular it was assumed that both the average 
labour force participation rates and the average produc- 
tivity of the Canadian worker would be higher for the high 
case projection. Furthermore, immigration is assumed to 
increase by 10,000 a year over the base case level of 
100,000 starting in 1983. It peaks at 140,000 in 1986 and 
remains constant thereafter throughout the forecast 
period. 


To increase the demand for Canadian goods relative to 
the base case, savings rates were assumed to be lower in 
the high case than in the base case. In addition it was as- 
sumed that the Canadian dollar would be lower in terms 
of the United States dollar, providing a boost to exports 
and reducing imports. In the high case the Canadian dol- 
lar was assumed to average 87 cents U.S. in 1978 and to 
appreciate 1 cent per year beginning in 1981 and stabi- 
lize at 92 cents in 1985 versus a constant 92 cents in the 
base case. 
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GNP 
($1961 billions) 


Population 
(millions) 


Employment 
(millions) 


Households 
(millions) 


Unemployment 
Rate (%) * 


CPI (1961 = 1)** 


Personal disposable 


income 
($1961 billions) 


RDP commercial 
sector 
($1961 billions) 


RDP industrial 
sector 
($1961 billions) 


1977 
(Level) 


85.6 


23.4 


9.8 


ri) 


8.1 


aa hey | 


67.7 


36.5 


28.3 


PROJECTIONS OF THE CANADIAN ECONOMY 


Range of Forecasts 
NEB Forecast 


Actual 
1960-76 


Dit 


3.0 


2.9 


one 


1.988 


be 


5.4 


4.8 


* Period average shown, rather than growth rate. 


** Annual level at period end shown rather than growth rate. 


Forecast 
1978-80 1981-85 
(Percent Per Annum) 

Base 4.6 4.5 
High 5.1 5.0 
Base ae 1 ey 
High 2 Nes 
Base 2.0 23 
High Pda Zh 
Base alk 2.4 
High 24 2.4 
Base 8.1 6.8 
High 7.0 Saf 
Base 2403 3.524 
High ZH 4a 3.584 
Base One ae 
High 3.3 5.4 
Base 4.0 4.5 
High 4.2 5G) 
Base 6.1 4.4 
High 6.8 4.8 


1986-2000 


3.4 
4.0 


1.0 
eZ 


ts 
bie 


loom, 


1.3 
1.5 


D2 
4] 
6.762 
1.827 


3.0 
4.0 


3.1 
3.9 


3.3 
oF 
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2000 
(Level) 
201.6 
228.4 


29.8 
31.0 


14.5 
tomo) 


10.9 
Ur 


4.1 
4.0 


6.762 
hB27 


145.9 
174.8 


80.7 
94.0 


68.5 
5.9 
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TOTAL NET SALES OF NATURAL GAS — (EXISTING 


MARKETS) 
CANADA 
Comparison of Forecasts 
(Bcf/Year) 

1978 1980 1985 
AGTL 10,0. ELOs ucUco 
A&S 1499. 1619 1850 

Consolidated Tok: 23.6 ~ 
Dome 1491 1599 1856 
Gulf 1495 1646 2016 
Home Oil 1790 1957-0 2200 
Imperial 1498 1602 2029 
IPAC 1523 tow hon 
Norcen jhoteveeamin TH a 7oimgen vatets' 
PanCanadian L660 BGO a2 29 
Polar Gas 1494. He21. 51920 
ProGas 5) LL OS uO] 
Shell 1493 1590 1869 
TransCanada 1514) e052 SO 
NEB 1506, 1620" 1942 


TOTAL NET SALES OF NATURAL GAS - (EXISTING 


MARKETS) 
QUEBEC 
Comparison of Forecasts 
(Bcf/Year) 

t978% wh O80e 1.985 

AGTL 81 84 98 
A&S 88 99 124 

Consolidated 86 95 ~ 
Dome 85 110 140 
Gaz Métropolitain 91 94 Al te? 

Quebec _ - - 
Gulf 85 91 la & 
Imperial 85 90 ih Yi, 
IPAC 99 109 141 
Norcen 91 93 Nhe 
PanCanadian 95 by, 153 
Polar Gas _ LA, 152 
ProGas 83 90 108 
Shell 85 89 105 
Sun 85 92 127 
TransCanada 87 93 els 
NEB 85 96 112 


120 


1990 


108 
150 
173 
139 
91 
148 
145 
wes) 
118 
193 
192 
126 
122 
155 
138 
134 


TOTAL NET SALES OF NATURAL GAS - (EXISTINC 


AGTL 

A&S 
Consolidated 
Dome 

Gulf 

Imperial 
IPAC 

Norcen 
NCGas 
PanCanadian 
Polar Gas 
ProGas 

Shell 

Sun 
TransCanada 
Union Gas 
NEB 


1985 


Daa 
794 
783 
857 
974 
829 
769 
769 
803 
850 
Lets 
835 
875 
728 
858 


MARKETS) 
ONTARIO 
Comparison of Forecasts 

(Bcf/Year) 
1978 1980 
736 187 
688 711 
671 688 
660 676 
688 72) 
702 768 
666 701 
679 686 
679 686 
676 683 

- 720 
670 700 
681 714 
691 742 
671 661 

~ 721 
683 W\2 


821 


TOTAL NET SALES OF NATURAL GAS - (EXISTIN' 


AGTL 

A&S 
Consolidated 
Dome 
Manitoba 
Gulf 

Imperial 

IPAC 

Norcen 
PanCanadian 
Polar Gas 
ProGas 

Shell 
TransCanada 
NEB 


1985 


86 
78 
Le 
86 
84 
88 
72 
81 
80 
80 
74 
1 


MARKETS) 
MANITOBA 
Comparison of Forecasts 
(Bcf/ Year) 
1978 1980 

68 1ES: 
69 71 
62 65 
64 68 
65 ri 
65 70 
Al (Ws 
70 74 
64 70 

_ 70 
64 70 
64 67 
65 65 
65 70 


80 


1990 
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TOTAL NET SALES OF NATURAL GAS - (EXISTING TOTAL NET SALES OF NATURAL GAS - (EXISTING 


MARKETS) MARKETS) 
SASKATCHEWAN BRITISH COLUMBIA 
Comparison of Forecasts Comparison of Forecasts 
(Bcf/Year) (Bcf/Year) 
1978 1980 1985 1990 2000 1978 1980 1985 1990 2000 
AGTL 104 110 132 1562 2210 AGTL 150 161 208 244 -325 
A&S 100 102 13 Win aplce A&S 150 165 192 224 306 
Consolidated 99 103 - - - B.C. Hydro 143 179 221 206, 2400 
Dome 105 109 120 130 149 Consolidated 144 155 - - - 
Gulf 95 100 Laks) 132, 106 Dome 145 155 197 206 24309 
Imperial —- - - - - Gulf 144 182 222 283.354 
IPAC 95 100 ig ¥ 140 193 Imperial 147 £63 240 ZBL 6309 
Norcen 105 111 118 127 146 IPAC 147 159 191 220 ais 1 
PanCanadian 105 105 122 143 195 Norcen 193 166 219 256. «342 
Polar Gas - half 145 Ti Gem 200 PanCanadian 170 186 220 2A fas 4t 
ProGas 95 98 108 FUSSY Polar Gas -- 167 213 249 316 
SPC 97 95 102 109 +121 ProGas 145 155 190 22 Den 1295 
Shell 107 +e i 119 124-145 British Columbia 150 159 - 214* - 
TransCanada 98 95 107 FEO oo Shell 146 156 192 220 284 
NEB 97 103 ya RG! 126, 202 TransCanada 143 153 197 C205 IPO 
Westcoast 154 Ore 218 Zor 349 
NEB 143 158 23 739. 4360 
* Year 1992 
TOTAL NET SALES OF NATURAL GAS - (EXISTING NET SALES OF NATURAL GAS - (EXISTING 
MARKETS) MARKETS) RESIDENTIAL 
ALBERTA CANADA 
Comparison of Forecasts Comparison of Forecasts 
(Bcf/ Year) (Bcf/ Year) 
1978 1980 1985 1990 2000 1978 1980 1985 1990 2000 
AERCB 496 603 648 686 691 AGTL 325 350 421 488 617 
AGTL 438 487 568 601 697 Consolidated 328 34: * - ~ - 
A&S 404 471 549 608 748 Dome 336 355 405 459 566 
Consolidated 450 530 - - - Gulf 333 365 415 466 524 
Dome 432 481 539 Sat 2710 Imperial 414 480 588 675 “793 
Gulf 418 482 622 749 «991 IPAC 361 382 436 500 609 
Home* 580 690 760 740. 750 Polar Gas — 343 393 A452. 570 
Imperial - - - - - ProGas 342 365 415 461 549 
IPAC 445 527 607 627 674 Shell 407 426 481 500 554 
Norcen 454 543 586 631). 665 TransCanada 345 354 381 396 434 
PanCanadian** 570 700 750 740 ~=690 NEB 338 300 395 440 545 
Polar Gas — 430 480 580 750 
ProGas 458 520 580 648 745 * Includes gas expansion 
Shell 411 454 545 611 683 
TransCanada 450 538 581 624 659 
NEB 434 483 574 619 726 


* Includes pipeline fuel and losses, shrinkage and ethane feedstock. 
** Includes pipeline fuel and losses. 
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NET SALES OF NATURAL GAS — (EXISTING 


MARKETS) COMMERCIAL 


CANADA 
Comparison of Forecasts 
(Bcf/ Year) 

1978 1980 1985 

AGTL 313 343 426 

Consolidated 305 324* ~ 
Dome 318 338 395 
Gulf eK Lo 30 463 
Imperial 281 295 369 
IPAC $4ls 345 415 
Polar Gas - 36i/ 450 
ProGas 329 BOG 425 
Shell 248 263 301 
TransCanada 330 352 397 
NEB 336 366 442 


* Includes gas expansion 


1990 
505 
467 
550 
426 
490 
547 
492 
330 


420 
499 


632 


NET SALES OF NATURAL GAS - (EXISTING 


MARKETS) RESIDENTIAL/COMMERCIAL 


CANADA 
Comparison of Forecasts 
(Bcf/ Year) 
1978 1980 1985 
AGTL 638 693 847 
Consolidated 632 665* - 
Dome 654 693 799 
Gulf 668 726 877 
Imperial 695 ra és) 957 
IPAC 675 il alé 852 
Polar Gas 710 843 
ProGas 671 718 840 
Shell 655 689 783 
TransCanada 675 706 118 
NEB 674 716 837 


* Includes gas expansion 


a2 


1990 
993 
926 

1015 

0 
990 
999 
eles: 
830 


816 
939 


NET SALES OF NATURAL GAS - (EXISTING 
MARKETS) PETROCHEMICALS 


CANADA 
Comparison of Forecasts 
(Bcf/ Year) 


1978 A980 41985 


AGTL 165 182 211 
Consolidated - - - 

Dome iar 193 221 
Gulf 123 ibev4 Pod 
Imperial 80 aD 94 
IPAC - - — 

Polar Gas - tg 184 
ProGas 150 170 200 
Shell 85 88 110 
TransCanada 204 270 273 
NEB 165 176 Pale 


1990 
22 
239 
276 
110 
203 
225 
ae 


a i 
237 
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NET SALES OF NATURAL GAS -— (EXISTING 


MARKETS) INDUSTRIAL 
CANADA 
Comparison of Forecasts 
(Bcf/Year) 


1978 1980 1985 


AGTL 611 651 779 
Consolidated 879 S71 - 

Dome oho 589 700 
Gulf 2 615 778 
Imperial 617 651 873 
IPAC Tig 887 1068 
Polar Gas - 679 820 
ProGas 613 654 738 
Shell 630 702 863 
TransCanada Soy 578 691 
NEB 548 602 VAN, 


* Includes gas expansion 
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NET SALES OF NATURAL GAS - (EXISTING 
MARKETS) THERMAL GENERATION 
CANADA 
Comparison of Forecasts 
(Bcf/ Year) 


1978 1980 1985 1990 2000 


AGTL 163 178 189 Te lon eh 
Consolidated _ - _ - - 

Dome 110 123 136 142) OD 
Gulf fe 147 130 150g Hoo 
Imperial 106 101 105 106 25 
IPAC 71 60 ce ae) 57 
Polar Gas - io Le Vee 81 
ProGas 81 91 63 50 oo 
Shell 124 1h 13 Ae TOY 
TransCanada 78 51 60 as 53 
NEB 120 126 141 145" 153 
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NET SALES OF NATURAL GAS -— (EXISTING 


MARKETS) 
NEB Forecast — Canada 

(Bcf/ Year) 
1978 1980 1985 1990 2000 
Residential B30 ©0500 694.9 459 Gas 4, 
Commercial 336:3 365.9 -44is/  499:4 4638? 0 
Petrochemical hO4-6° “W768 27-2) 2372 255.5 
Other Industrial 548-1 (60145 FLG.8 “Gio W307 7 

Thermal Electric 

Generation” 149.9 126.2 141.4 1426 52.9 


Total NetSales 1506.4 1620.0 1911.7 2134.2 2892.8 


“ Includes generation of electricity by industry as well as utilities 


NET SALES OF NATURAL GAS -— (EXISTING 


MARKETS) 
NEB Forecast — Quebec 
(Bcf/ Year) 
1978 1980 1985 1990 2000 
Residential 18.2 19.4 PAS) 2559 e645 
Commercial 15.5 17.9 OR 26-009 3/3 
Petrochemical _ - - - _ 
Other Industrial Shes 58.3 68.1 SiS 130.2 
Thermal Electric 
Generation” - - - - - 
Total Net Sales 85.2 95-68 411-7 13g:94202.0 
“ Includes generation of electricity by industry as well as utilities 
NET SALES OF NATURAL GAS -— (EXISTING 
MARKETS) 
NEB Forecast — Ontario 
(Bcf/ Year) 
1978 1980 1985 1990 2000 
Residential 139.0 146.9 169.9 190.6 242.7 
Commercial 167.8 181.0 226.9 2589 330.4 
Petrochemical 29.0 GeO ew 3a.0 SO) 
Other Industrial 2950. 311.6 “35722, -403:7" (628.2 
Thermal Electric 
Generation Shon 7400 Sons 39.2 49.8 


Total Net Sales O627) WAN 2.8218 29204 1 2adel 


\) Includes generation of electricity by industry as well as utilities 
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NET SALES OF NATURAL GAS - (EXISTING 


MARKETS) 
NEB Forecast — Manitoba 

(Bcf/ Year) 
1978 1980 1985 1990 200I 
Residential 23.0 24,3 26.0 28.3 34 
Commercial 20:5 227 264 20 ;30qomm 
Petrochemical Geo nals) oro Sa5 Cy 
Other Industrial 16.8 19.0 2ur2 27.8 46 
Thermal Electric 
Generation 0.2 0.2 0.4 0.6 1) 
Total Net Sales 64.5 69:7 79:5 89:5") ia 

() Includes generation of electricity by industry as well as utilities 


NET SALES OF NATURAL GAS - (EXISTING 


MARKETS) 
NEB Forecast — Saskatchewan 

(Bcf/ Year) 
1978 1980 1985 1990 200) 
Residential 28.5 29.3 31.5, =25:022 4 
Commercial 95 hr 13.6 14.5 14 
Petrochemical - - - - _ 
Other Industrial Sial 54.7 64.5 74.5 14@ 

Thermal Electric 

Generation” Hig 6:3 3.5 3.9 3a 
Total Net Sales 96.6 102:5° 113.1 iI2hoe2Ge 


“ Includes generation of electricity by industry as well as utilities 


NET SALES OF NATURAL GAS - (EXISTING 


MARKETS) 
NEB Forecast — Alberta 

(Bcf/Year) 
1978 1980 1985 1990 200( 
Residential 85.3 844 91.7 ‘99.5 11@ 
Commercial 87.1 93.5 -10434. 111oteiaae 
Petrochemical 127.6 136:3--1772 19623278 
Other Industrial 79.8 96.1 127.7 134.8 19a 

Thermal Electric 

Generation” 546 7233. 730° 76.50 oae 


Total Net Sales 434.4 482.6 573.7 618.5 725% 


“ Includes generation of electricity by industry as well as utilities 


NET SALES OF NATURAL GAS - (EXISTING 


MARKETS) 
NEB Forecast — British Columbia 
(Bcf/ Year) 
1978 1980 1985 1990 2000 
Residential 43.0 45.6 543 60/5: 75.0 
Commercial 35.9 38.7 48.6 Sort 76.0 
Petrochemical 45 4.5 45 Arb AS 


Other Industrial 538 
Thermal Electric 
Generation“ 5.8 


Total Net Sales 143.0 


Gif 976.1 (ekoS4 164.8 


WGal 22.06 nke2s 139.6 


15810: 2A 2eoAtees0.8 359.9 


Includes generation of electricity by industry as well as utilities 


APPENDIX 3-C 
Page 2 of 2 


125 


APPENDIX 3-D 
Page 1 of 2 


EXPANSION VOLUMES OF NATURAL GAS BY 
SECTOR — QUEBEC 
Comparison of Estimates 


EXPANSION VOLUMES OF NATURAL GAS BY 
SECTOR — QUEBEC (Cont’d) 
Comparison of Estimates 


(Bcf /Year) (Bcf / Year) 
1980 1985 1990 1995 2000 1980 1985 1990 1995 20( 
RESIDENTIAL INDUSTRIAL 
Dome 1.0 120° 1448 “(558 16-4 Dome 16 50:2 52.4 @c5657 em 
Home\” 4 i as, 18 22 = Home 20 44 60 80 - 
Imperial 0 14 20 at 34 Imperial 3 36 41 4 49) 
IPAC Res./Com.1 8 Te oo 3D IPAC 1 50 52 ay, 60. 
Norcen — Gaz Metro Norcen — Gaz Metro 
moderate moderate 
penetration 0.2 2x3 0.59 ea Seas penetration Pot VO. 49.1 51.270) 
ultimate ultimate 
penetration 0.4 Leaee ee Oy. Se aroOl0 penetration TD 68.4 TTT Oe ere ee 
Q&M 2.0 8279: k56:3e Sie 06.7 Q&M 5:9 7) 6%8 aat03.2yheoices 1 
Shell‘) 46 22 0m) 34:2 574. 59.0 Shell S.0tami2 Gay 44% 13.0) 3a 
Sun®) Chie PA OGeso4s 53:7 --— Sun® 12:Bre8 J 29 85.9 97.9 —- | 
Teele 0 10 38 46 5S TEPL® 13 iS 134 127 138 
NEB) Sue 19.1 30:8." 239.52 #4455 NEB) Lees (pote 66.0:" 349.2) =e 
COMMERCIAL TOTAL NET SALES 
Dome 0 On ies Ws 1258 Dome 2A FAKg 78:3 645  @ 
Home) 9g 23 30 44 _ Home) 3a 80 5 i 146 — 
Imperial 0 2 3 5 9 Imperial 3 32 64 76 92 
IPAC - - - - - IPAC 1 58 69 90 gf 
Norcen - Gaz Métro Norcen — Gaz Métro 
moderate moderate 
penetration 0.1 0.7 4.7 Thee) 10.6 penetration 7.8 18:5. + 68:3 +430 ae 
ultimate ultimate 
penetration 0.3 TAS YOU ASM SOM 22.2 penetration B:2 93:93) 154.3: = 1thSr ee 
Q&M 12h, 25.0) 43:33 [6S 4e0ecc-7 ProGas*) var 70 95 105 1% 
Shell 4.1 LicS mace: Moro Q&M 9.6 126.4. . 203.3284 4. 52m 
Sun) 48 Csalen +2208 OOM ~ Shell 1644 64.0. 108.6 175." ae 
TCPL® @) hi 36 45 50 Sun®) 20.8... 1202 162.8 “22g 
NEB) Sag ZU Dae SOW) Wa 4 AS a7, TCRLY 13 97 208 218 244 
NEB) 14.3 73.0 131.8 16S .0=qae 
Notes:“) Adopted TransCanada submission to the 1978 Oil Inquiry 


Exhibit 1722-9-3, Chapter IX, Table P. 10 Case Il. 
@) Starting year, 1982. 
3) Re-adopted Hycarb study to 1978 Oil Inquiry, tables 5 to 7. 
4) Starting year, 1981. 
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EXPANSION VOLUMES OF NATURAL GAS BY 
SECTOR — ATLANTIC 
Comparison of Estimates 
(Bcf/Year) 


1981. 48985. 1990 ~ 1995; 2000 


RESIDENTIAL 
IPAC() ~ = = . = 
Nova Scotia‘ 0.9 2.9 6.9 10.8 - 
Q&M 0.1 4.0 8.6 12.9 1¥23 
NEB®) 0.9 3.8 7.3 10a 11°0 
COMMERCIAL 
IPAC(1) = = 2 ne = 
Nova Scotia 0.7 1.6 6.6 Ling) + 
Q&M 0.1 2.8 6.0 9.0 12.2 
NEB®) 0.7 3.0 6.2 8.7 10.3 
INDUSTRIAL 
IPAC) e = = = = 
Nova Scotia® 16.1 429: -A8.6 ~-52.1 — 
Q&M 0.5 9.6 m220:3 ragse1ss.3 
NEB®) TAK 21-3 B16 39.3 43.7 
THERMAL 
IPAC” =: = 2 = = 
Nova Scotia® 12.3 16.2 5.1 23a) — 
Q&M 3.0 17 9.8 Aut 16.4 
NEB®) 2.9 135 5.4 0 0 
TOTAL NET SALES 
IPAC” 1 7 18 32 34 
Nova Scotia® 28.4 63.8 67.1 TTA _ 
Q&M Sir 34.1 44.8 68.0 84.4 
NEB®) 930 4201 50:5 582y2 65.0 


“ Starting year 1983. 

) Starting year 1982 for Industrial and Thermal and 1983 for Residential 
and Commercial 

@ Starting year 1982. 
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ESTIMATES OF NATURAL GAS NET SALES 
INCLUDING GAS EXPANSION — QUEBEC 


ESTIMATES OF NATURAL GAS NET SALES 
INCLUDING GAS EXPANSION — QUEBEC 


Comparison of Estimates (Cont'd) 
(Bcf/ Year) Comparison of Estimates 
(Bcf/ Year) 
1980 1985 1990 1995 2000 
1980 1985 1990 1995 20 
RESIDENTIAL 
INDUSTRIAL 
AGTL" 20.4 6:8 ‘'8456° 8145.5. 1145.4 
Dome 22.0 %38.8 746.4 Do.0) mr o0./ AGTL” 56.3° 4122.3" 6159.0 S194 4s 
Home) 25 35 40 45 - Dome TAA BVEAVS 41067229 9CH" tae 
Imperial 20 43 tS 101 111 Home? 88 122 151 184 | 
IPAC Res/Con®41.7 57.9 81.2 111.3 126.8 Imperial 50 95 103 110 12 
Norcen — Gaz Metro IPAC®) 174.5 14133 166.37 194 ee 
moderate Norcen — Gaz Métro 
penetration 205 239 27.1 33:3 37.4 moderate 
ultimate penetration 65.5° 088.8" "135.5. ioc) me 
penetration 20.7 386 40.6 49.4°"754.2 ultimate | 
Q&M 18:9 #5572> 66372 O13 “A4s:0 penetration 65.5 138.9 203.4 2346 27 
Shell© 24.4 443 57.7 B25 54.6 Q&M 52.0 "1172 1532. Tomogr 
Sun 20.6 *43.4 59.9 15.0 ~ Shell© 66.9 93.2 ‘124.5 166.6 "am 
TEPES 20 32 61 70 80 Sun) 72.8 168.1 201424456 : 
NEB®) 232 “406 * 56.3 69,4" 776.3 TCPL® 80 153 eo) 247 28 
NEB®) 67.2 106.5 147.5 1804 22 
COMMERCIAL | 
TOTAL NET SALES | 
AGTL”? 16:9 445.5 $67.6 91.4 ~114.9 | 
Dome 18:0. S18 ~ S81 435-9 49.0 AGTL"? 93.6 2246 311.2 401.3 48 
Home) 26 44 58 (08: - Dome 111.7 212.1 251.2 s260:20 ae 
Imperial 23 al 36 36 46 Home 139 201 249 302 - 
IPAC®) = - - - - Imperial 93 169 209 247 2a 
Norcen — Gaz Metro IPAC®) 119:2 19992 24 RS-eCOso? ae 
moderate Norcen — Gaz Métro 
penetration 14.7 17.4 19.1 23:2 €£20.8 moderate 
ultimate penetration 100.7 130.1 181.7 2148 28 
penetration 149 28.0 28.7 34.4 ~"37.4 ultimate | 
Q&M 75.6 §44:0 “66:0 0.4 12.5 penetration 101.1 2055 272.7 318.4 3@ 
Shell® 2071 64:74 #482 64.8 Wo7.3 ProGas®) 119 178 220 257 2é 
Sun) 198 40.8 -61.4 90.1 - Q&M 86.5 2164 302.4 3903 4 
TCPLY 15 29 54 65 TA Shell 11474 172i2 (230.4 'ST@Qe ae 
NEB®) 2200) £42.60" 2018 73831 91.0 Sun) 11332 2473 322.7 4094 . 
TCRES fig es 214 346 382 43 
NEB®) Whk2.4 189.7 265.7 - 327 ee 
Notes: Adopted Q&M gas expansion volumes. 
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2) Adopted TransCanada submission to the 1978 Oil Inquiry. 
hibit 1722-9-3, Chapter IX, table P. 10 Case ll. 


@ Starting year, 1982. 


(4) Re-adopted Hycarb study to 1978 Oil Inquiry, tables 5 to 7 


©) Starting year, 1981. 


ESTIMATES OF TOTAL NATURAL GAS NET SALES 


INCLUDING 
GAS EXPANSION — CANADA 


Comparison of Estimates 


(Bcf/Year) 
1978 1980 
AGTL 1576: Wis 
Dome 1491 1601 
Home Oil 1790 = 1990 
Imperial 1498 1605 
IPAC 15252 OTe 
Norcen — moderate 
penetration ADO 160) 
Norcen — ultimate 
penetration 1502 71681 
ProGas“”? 1515 1698 
Shell T493 | 718 
TransCanada\? P5140 Tori 
NEB #506 1687 


“ Starting year of expansion, 1981. 
(2) Starting year of expansion, 1982. 


1985 


2186 
1928 
2340 
2081 
2038 


1902 


1917 
1S 4 
1936 
1899 
2032 


1990 


2020 
2173 
2600 
2434 
2305 


evel 


2212 
2th 
2208 
2238 
2316 


2000 


3311 
2714 
3100 
3026 
2863 


2510 


2622 
2590 
21 96 
2806 
3147 
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NEB ESTIMATES OF OIL DISPLACED AS A RESULT 
OF GAS PENETRATION 
(Base Case) 
(Mb/d) 


1985) 990) TS85; 2000 


Quebec 
Light Fuel Oil 
No expansion case J32.3-9 510.9 109-9 030 
Expansion case 98.0 88.1 S12 Bel 
Displacement V4.8" 922-80 2s e209 
Heavy Fuel! Oil 
No expansion case 1245 329:8 1403 156.4 
Expansion case 108.2 ° 9451 95:9, 107.0 
Displacement 20:8 $38)/ 4a@s2 ~ Sie/, 
Atlantic 
Light Fuel Oil 
No expansion case OOF 52:39 a ae.) 
Expansion case 41.3 “4/.2) 47.8% 748.5 
Displacement ext 5a 6.9 7.4 
Heavy Fuel Oil 
No expansion case 99:0 690:8 103:2 12145 
Expansion case S301 63:05) 9845 10025 
Displacement 159 Al7:2 Soho 262160 
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REPROCESSING SHRINKAGES 


(Bcf/yr. @ 1000 Btu/cf) 


(1) (2) (3) (4) (5) 

Year Cochrane Empress Edmonton Waterton Total 
(14+2+3+4) 

1979 52 84 29 1 176 
1980 54 104 27 11 196 
1981 54 104 Ci 11 196 
1982 53 104 30 11 198 
1983 54 104 30 Vi 199 
1984 54 104 30 11 199 
1985 54 105 31 11 201 
1986 54 132 31 10 227 
1987 54 132 29 9 224 
1988 54 132 26 8 220 
1989 54 132 15 7 208 
1990 54 132 16 5 207 
1991 54 hoe 17 4 207 
1992 54 132 25 4 215 
1993 54 132 26 4 216 
1994 54 132 Pal 3 216 
1995 54 SZ 28 3 217 
1996 54 132 30 3) 219 
1997 54 32 30 3 219 
1998 54 132 31 2 219 
1999 54 132 Sil 2 219 
2000 54 132 32 2 220 
TOTAL 1185 2689 598 146 4618 


—The forecast of reprocessing shrinkages at Cochrane, Empress and Edmonton were adopted from Dome based on expected 
plant capacities 


—tThe forecast of shrinkage related to ethane extraction at Waterton was prepared by the Board 
—The Empress forecast includes expansion of 27.5 Bcf/yr. commencing in 1986 
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INITIAL ESTABLISHED RESERVES OF MARKETABLE Field & Pool or Pool Group 108m3 
NATURAL GAS oy 


NEB Estimates Significantly Different From Estimates oa 


of Provincial Agencies ee ey he bias 
31-12-77 GHOST PINE 
Upper Mannville C 
BRITISH COLUMBIA associated, G,H, P & U 3 683 4 504 
Upper Mannville Q Associated 2125 2 946 
Field & Pool or Pool Group 106m? HARMATTAN EAST 
Rundle associated 21246 24787 
Provincial HOMEGLEN-RIMBEY 
NEB Agency” D-3 associated & solution 24928 23172 
HOTCHKISS 
BEG Bluesky A,E & other 1473 708 
Baldonnel A,B & C 2 663 3 654 Debolt A & B, Shunda A 3 853 2 861 
CABIN IRRICANA 
Slave Point A,B & C 1 303 3116 Wabamun A 1615 397 
CLARKE LAKE JUMPING POUND WEST 
Slave Point A 31 161 35 240 Rundle C 5637 10 708 
KOTCHO LAKE LEISMER 
Slave Point A, B & C 1473 4 249 Clearwater A 2195 5 637 
KOTCHO LAKE EAST LONE PINE CREEK 
Slave Point A, B & C 1501 4646 Wabamun A 7847 10425 
LAPRISE CREEK MARLBORO 
Baldonnel 16 232 21 784 Leduc A 1 841 2 804 
NIG CREEK MARTEN HILLS 
Baldonnel A 10 708 13 427 Wabiskaw A & 
PETITOT RIVER Wabamun A,C & other 27 393% 5 25 495 
Slave Point 850 1 898 MORLEY 
SIERRA Rundle 1190 340 
Pine PointA&B 23 710 16 260 NEVIS 
VELMA Blairmore A & Mannville other 453 1615 
Gething 1 303 2719 PADDLE RIVER 
YOYO Jurassic—Detrital—Rundle 8 498 9 858 
Slave Point/Pine Point 24 418 oie oG RICINUS WEST 
D-3A 22549 23937 
SWAN HILLS 
ALBERTA Beaverhill Lake A & B 7 903 8725 
solution 
BENJAMIN SWAN HILLS SOUTH 
RundleA&B 4278 4929 Beaverhill Lake A & B 5 156 6 487 
BRAZEAU RIVER solution 
Elkton-Shunda A & B 43823 42 265 MINING 
CRAIGEND Lower Mannville A & 
Viking C 2 436 4221 Rundle A associated & 6 940 8 158 
CROSSFIELD solution 
Wabamun A 16289 14079 WESTEROSE SOUTH 
CROSSFIELD EAST . = D-3A 40395 38894 
Wabamun A cae 16147 14079 MILK RIVER 
DUNVEGAN if 3 Pool No. 1 131554 140789 
DeboltA,.B,C&D 24277 25353 NEE ICINE AS) 
EDSON oe: Pools No. 1,3 &4 101924 100252 


Ekiton A & ShundaA&B 45 523 48 186 
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Field & Pool or Pool Group 10&m° 
2ND WHITE SPECKS 
Pool No. 1 35240 33795 


“data for British Columbia from British Columbia Ministry of Mines and 


Petroleum Resources Report, Hydrocarbon and By-Product Reserves 
in British Columbia 31 December 1977. 


Data for Alberta from AERCB Report 78-18. 
Metric conversion by NEB. 
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TOTAL NET SALES OF NATURAL GAS -— (EXISTING 


MARKETS) 
CANADA 
Comparison of Forecasts 
(10'S joules) 


1978 1980 1985 1990 
AGTL 1662 1796 2136 2402 
A&S TOSI “1707 “195102228 
Consolidated 1594 1725 = - 
Dome 1572 1686 1957 2209 
Gulf tS77 1736n8 21 2682545 
Home Oil 1888 2064 2383 2625 
Imperial 1580 1690 2140 2499 
IPAC 1606 1764 2081 2339 
Norcen 1637. 17642-1986: 2170 
PanCanadian 1772 1963 42245 2501 
Polar Gas 1576 ©1730 2025.7 42392 
ProGas 1598: 1722 (91942: 422,189 
Shell 1S/Se 1677” ASA 214 
TransCanada 1597 1693 1900 2141 
NEB 1588 - 1708 ~2016 ‘2251 


TOTAL NET SALES OF NATURAL GAS - (EXISTING 


MARKETS) 
QUEBEC 
Comparison of Forecasts 
(1015 joules) 


19/3 9002 1905 Et ooD 


AGTL 85 89 103 114 
A&S 93 104 131 158 
Consolidated 91 100 - - 

Dome 90 116 148 182 
Gaz Métropolitain 96 99 123 147 
Quebec - - _ 96 
Gulf 90 96 123 156 
Imperial 90 95 123 153 
IPAC 104 115 149 189 
Norcen 96 98 118 124 
PanCanadian 100 123 161 204 
Polar Gas ~ 123 160 202 
ProGas 88 95 114 135 
Shell 90 94 111 129 
Sun 90 97 134 163 
TransCanada 92 98 123 146 
NEB 90 101 118 141 
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2000 


136 
238 
249 
io 
223 
195 
262 
LU 
301 
302 
178 
165 
206 
213 


TOTAL NET SALES OF NATURAL GAS - (EXISTING 


MARKETS) 
ONTARIO 
Comparison of Forecasts 
(10'S joules) 


1978 1980 1985 


AGTL 776 830 983 
A&S 726 750 837 
Consolidated 708 726 = 

Dome 696 te 826 
Gulf 726 760 904 
Imperial 740 StOr e027 
IPAC 702 739 874 
Norcen 716 723 811 
NCGas 716 iZo 811 
PanCanadian 713 720 847 
Polar Gas - 759 896 
ProGas 707 738 817 
Shell 718 753 881 
Sun 729 783 923 
TransCanada 708 697 768 
Union Gas - 760 905 
NEB 720 Ton 866 


1990 


1128 
996 
92g 

1059 

Tie, 
992 
883 
882 

1004 

1029 
918 
997, 

1087 
891 

1047 
976 


TOTAL NET SALES OF NATURAL GAS - (EXISTING 


MARKETS) 
MANITOBA 
Comparison of Forecasts 
(1015 joules) 


1978 1980 1985 


AGTL igPe ars 91 
A&S 73 5 82 
Consolidated 65 69 = 
Dome 67 72 81 
Manitoba 69 TS 91 
Gulf 69 74 89 
Imperial - - - 
IPAC 75 81 93 
Norcen 74 78 83 
PanCanadian 67 74 85 
Polar Gas ~ 74 84 
ProGas 67 74 84 
Shell 67 71 78 
TransCanada 69 69 76 
NEB 69 74 84 


1990 2000 
105 140 
94 122 
94 116 
103. 129 
TOT kee 
109 +143 
94 116 
101. 137 
100 140 
95 114 
83 96 
825 
95". tao 
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TOTAL NET SALES OF NATURAL GAS — (EXISTING TOTAL NET SALES OF NATURAL GAS - (EXISTING 


MARKETS) MARKETS) 
SASKATCHEWAN BRITISH COLUMBIA 
Comparison of Forecasts Comparison of Forecasts 
(10'* joules) (10'S joules) 
1978 1980 1985 1990 2000 1978 1980 1985 1990 2000 
AGTL 110 116 139 165, ¥221 AGTL 158 VIO 219%) 257) 240 
A&S 105 108 119 138 192 A&S 158 174588 202 236 323 
Consolidated 104 109 ~ - _ B.C. Hydro 151 18959 233 B8270N0348 
Dome 111 115 121 137° wl5z Consolidated 152368 163 ~ ~ - 
Gulf 100 105 121 139°. 145 Dome 153 163 208 245 326 
imperial ~ - - - - Gulf 152 192385 234 298 373 
IPAC 100 105 Ve 148 204 Imperial 455 172088 253 303° 379 
Norcen 113) Ea 124 134 154 IPAC 155 168 201 242 330 
PanCanadian 111 111 129 151 206 Norcen 161 175 231 270 =361 
Polar Gas _ 123 153 186 264 PanCanadian 179 196%a5 232 260 366 
ProGas 100 103 114 Wa Mg RCH Polar Gas = 176888 225 #2638335 
SPC 102 100 108 115). 128 ProGas 153 163he@ 200° 237° 34 
Shell 113 Tg 125 Rena A Beye} British Columbia 158 168 - 226* — 
TransCanada 103 100 113 127 163 Shell 154 165.  202%@"232%°300 
NEB 102 109 119 T3513 TransCanada 151 161 208 Zola our 
Westcoast 162 185 230 282 362 
NEB 151 167eue 225m ye25204380 
* Year 1992 
TOTAL NET SALES OF NATURAL GAS - (EXISTING NET SALES OF NATURAL GAS —- (EXISTING 
MARKETS) MARKETS) RESIDENTIAL 
ALBERTA CANADA 
Comparison of Forecasts Comparison of Forecasts 
(1015 joules) (101° joules) 
1978 1980 1985 1990 2000 1978 1980 1985 1990 2000 
AERCB 523 636 683 723 ted 29 AGTL 343 369 444 515 imo 
AGTL 462 514 599 634 735 Consolidated 346 eae S602 - ~ ~ 
A&S 426 497 579 641 789 Dome Sb4gee 374. 427 484 597 
Consolidated 475 559 - - - Gulf 351 374g0% 438, 491 a.553 
Dome 456 507 568 623 749 Imperial 437 506; on-620 712. 8a6 
Gulf 441 508 £656 790 1045 IPAC 381 403 460 52 Jn64 2. 
Home* 612 728 802 780 8791 Polar Gas ~ 362 414 1477 601 
Imperial - - _ - ~ ProGas 361 385 438 486 579 
IPAC 469 556 640 664, seentalel Shell 429 449 507 527. om584 
Norcen 479 573 618 665 701 TransCanada 364 373 402 418 458 
PanCanadian** 601 738 #8 791 780 728 NEB 356 369 £417 464 575 
Polar Gas ~ 453 506 612 791 
ProGas 483 548 612 683 786 * Includes gas expansion 
Shell 433 479 575 644 «720 
TransCanada 475 567 613 658 695 
NEB 458 509 605 653 766 


* Includes pipeline fuel and losses, shrinkage and ethane feedstock. 
** Includes pipeline fuel and losses. 
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NET SALES OF NATURAL GAS - (EXISTING 


MARKETS) COMMERCIAL 


AGTL 
Consolidated 
Dome 

Gulf 

Imperial 
IPAC 

Polar Gas 
ProGas 

Shell 
TransCanada 
NEB 


* Includes gas expansion 


CANADA 
Comparison of Forecasts 


(10'S joules) 


1978 


330 
322 
335 
353 


1980 


362 
342* 
356 
391 
311 
364 
387 
372 
277 
371 
386 


1985 


1990 
533 
493 
580 
449 
517 
577 
519 
348 


443 
526 


NET SALES OF NATURAL GAS - (EXISTING 


MARKETS) RESIDENTIAL/COMMERCIAL 


AGTL 
Consolidated 
Dome 

Gulf 

Imperial 
IPAC 

Polar Gas 
ProGas 

Shell 
TransCanada 
NEB 


* Includes gas expansion 
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CANADA 
Comparison of Forecasts 


(1015 joules) 


1978 


673 
667 
690 
704 
733 
Ge 
708 
691 


(Air2 
ia 


1980 


731 
ZO 
731 
766 
817 
767 
749 
157 
Tag 
745 
755 


1985 


893 
843 
925 
1009 
899 
889 
886 
826 
820 
883 


1990 
1047 


977 
1070 
1161 
1044 
1054 
1005 

875 

861 

990 


2000 
1329 


1243 
1287 
1391 
1305 
1369 
1203 

978 
1000 
1241 


NET SALES OF NATURAL GAS - (EXISTING 
MARKETS) PETROCHEMICALS 


CANADA 
Comparison of Forecasts 
(10'5 joules) 


1978 1980 1985 


AGTL 174 192 223 
Consolidated _ - - 

Dome 187 204 PAS) 
Gulf 130 166 244 
Imperial 84 79 99 
IPAC - = ~ 

Polar Gas _ 166 194 
ProGas 158 179 211 
Shell 90 93 116 
TransCanada 215 285 288 
NEB 174 186 229 


NET SALES OF NATURAL GAS —- (EXISTING 


MARKETS) INDUSTRIAL 
CANADA 
Comparison of Forecasts 
(1015 joules) 


1978 1980 1985 


AGTL 644 687 G22 
Consolidated 927 1024* ~ 

Dome 581 621 738 
Gulf 603 649 820 
Imperial 651 687 921 
IPAC 819 935~-" "1126 
Polar Gas ~ 716 865 
ProGas 646 690 778 
Shell 664 740 910 
TransCanada 587 610 729 
NEB 578 635 756 


* Includes gas expansion 


1990 
946 
832 

1024 

tik 

1237 

1045 
894 

1095 


932 
860 


2000 
teas 


1063 
1416 
tk 
1519 
1465 
1114 
1480 
1359 
1379 
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NET SALES OF NATURAL GAS — (EXISTING 
MARKETS) THERMAL GENERATION 
CANADA 
Comparison of Forecasts 
(10'5 joules) 


1978 1980 1985 1990 2000 


AGTL 172 188 199 187 193 
Consolidated _ = ~ = ~ 
Dome 116 130 143 150 163 
Gulf 138 155 137 158 142 
Imperial M42 107 111 112 26 P 
IPAC fhe 63 56 58 60 
Polar Gas - 79 77 79 85 
ProGas 85 96 66 53 37 
Shell 131 Lig 119 a fo W Sor Pe Be 
TransCanada 82 54 63 56 56 
NEB 127 133 149 151161 
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NET SALES OF NATURAL GAS - (EXISTING 


Residential 
Commercial 
Petrochemical 
Other Industrial 
Thermal Electric 
Generation” 


Total Net Sales 


MARKETS) 


NEB Forecast — Canada 


(10'S joules) 


1978 


355.9 
354.7 
173.6 
578.0 


126.4 


1980 


396.2 
385.9 
185.9 
634.4 


133.1 


1985 


416.5 
465.8 
pea? 
756.0 


148.8 


1990 2000 


463.6 574.5 
526.7 666.5 
250.2 1269'S 
859:9 1370)! 


150.4 161.3 


1588.7 1708.5 2016.1 2250.8 3050:8 


“ |ncludes generation of electricity by industry as well as utilities 


NET SALES OF NATURAL GAS - (EXISTING 


MARKETS) 


NEB Forecast — Quebec 


Residential 
Commercial 
Petrochemical 
Other Industrial 
Thermal Electric 
Generation’ 


Total Net Sales 


(1075 joules) 


1978 


192 
16.3 


54.3 


89.9 


1980 


20.5 
18.9 


61.5 


100.8 


1985 


eet 
23.3 


1130 


117.8 


1990 2000 


20:9 
28.4 


36.4 
39.3 


86.0 137.3 


141.2 213.0 


“ Includes generation of electricity by industry as well as utilities 


NET SALES OF NATURAL GAS - (EXISTING 


Residential 
Commercial 
Petrochemical 
Other Industrial 
Thermal Electric 
Generation”) 


Total Net Sales 


MARKETS) 
NEB Forecast — Ontario 
(101° joules) 


1978 
146.6 
177.0 
30.6 
311.1 
54.7 


720.0 


1980 
154.9 
190.9 
33.7 
328.6 
42.2 


750.4 


1985 
179:2 
239.3 
33.7 
376.7 
Sice 


866.2 


1990 2000 
201.0 
273.0 

34.8 
425.8 


256.0 
348.4 

34.8 
662.5 


41.7 52.5 


975.9 1354.2 


Includes generation of electricity by industry as well as utilities 
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NET SALES OF NATURAL GAS - (EXISTING 


MARKETS) 


NEB Forecast — Manitoba 


(10'S joules) 


1978 
Residential 24.8 
Commercial 21.6 
Petrochemical 6 
Other Industrial 17.7 
Thermal Electric 
Generation”) 0.2 
Total Net Sales 68.0 


1980 


73.5 


1985 1990 2000 
27.4 29.8 346 
27.8) 30-9), 364 

3.7 Sak 3.7 
245 293 486 

0.4 0.6 1.1 
83.8 944 125.9 


“) Includes generation of electricity by industry as well as utilities 


NET SALES OF NATURAL GAS - (EXISTING 


MARKETS) 


NEB Forecast — Saskatchewan 


(1015 joules) 


1978 
Residential 30.1 
Commercial 10.0 
Petrochemical - 
Other Industrial 53.9 
Thermal Electric 
Generation’ 7.9 
Total Net Sales 101.9 


1980 


30.9 
12.9 


oP ars 
6.6 


108.1 


1985 1990 2000 
33.2 3969 43.7 
143 153 17.4 
68.0 78.6 147.6 
3.7 4.1 3.9 
119:3 1949-2136 


“ Includes generation of electricity by industry as well as utilities 


NET SALES OF NATURAL GAS - (EXISTING 


MARKETS) 


NEB Forecast — Alberta 


(10'S joules) 


1978 
Residential 90.0 
Commercial 91.9 
Petrochemical 134.6 
Other Industrial 84.2 
Thermal Electric 
Generation“ 57.6 
Total Net Sales 458.1 


1980 
89.0 
98.6 

143.7 

101.3 
76.2 


509.0 


1985 1990 2000 

O57 
109.8 
186.9 
134.7 


104.9 125.1 
117.8 142.8 
206.9 226.2 
142.2 209.1 


77.0 80.5 62.0 


605.0 652.3 765.2 


“ Includes generation of electricity by industry as well as utilities 


NET SALES OF NATURAL GAS - (EXISTING 


1985 


57.3 
51.3 

4.7 
80.3 


30.6 


1990 2000 


64.1 79.1 
61.4 80.2 

47 4.7 
98.2 173.8 


23.9 41.8 


MARKETS) 
NEB Forecast — British Columbia 

{10'S joules) 
1978 1980 
Residential 45.3 48.1 
Commercial 37.9 408 
Petrochemical 4.7 4.7 
Other Industrial 56.9 65.3 

Thermal Electric 

Generation 6.1 To 
Total Net Sales 150.8 166.6 


224.1 


252.4 379.6 


“ Includes generation of electricity by industry as well as utilities 
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APPENDIX 3-D 


Page 1 of 2 
EXPANSION VOLUMES OF NATURAL GAS BY EXPANSION VOLUMES OF NATURAL GAS BY 
SECTOR - QUEBEC SECTOR — QUEBEC (Cont’d) 
Comparison of Estimates Comparison of Estimates 
(10'S joules) (1015 joules) 
1980 1985 1990 1995 2000 1980 1985 1990 1995 2000 
RESIDENTIAL INDUSTRIAL 
Dome pee tui take bet WO en tees Dome 1.2°* 52.9" 55.3 "S916 or 
Home\") 4 14 19 23 ~ Home 21 46 63 84 ~ 
Imperial 0 15 21 28 36 Imperial 3 38 43 46 52 
IPAC Res./Com. 1 8 18 She St IPAC ane | 53 55 60 63 
Norcen — Gaz Métro Norcen — Gaz Métro 
moderate moderate 
penetration 0.2 200) AOS toa cle penetration (ia AS 51.8. 54.0 36 a 
ultimate ultimate 
penetration 0.4 18.1 24.3 32.7 38.0 penetration 79 69.0 123.4 1345551495 
Q&M 2.1 34.7 594 86.2 112.5 Q&M 62 71.5 108.8" 146.9 21770 
Shell‘) 4.9 Colt 230-4 GOS S622 Shell’) 6.4758 52672 47.1 TT OU O73 
Sun®) 3.4 2033416 566 =— Sun®) 13.59" 76:9 906 103.2 —- 
TCPL® 0 11 40 49 58 TCPL® 14 79 141 134 146 
NEB®) 3.8 2Osena oe.) ) 4157) 44 NEB 1.699 405 696 842 989 
COMMERCIAL TOTAL NET SALES 
Dome 0 10:27 123° 1323-71335 Dome 22 tr 1s 82.6 89.1 93.2 
Home() 9 24 35 46 - Homes) 35 84 117 154 - 
Imperial 0 2 3 2) 9 Imperial 3 ole 67 80 97 
IPAC - ~ ~ - - IPAC 1 61 Ks 95 100 
Norcen — Gaz Métro Norcen — Gaz Métro 
moderate moderate 
penetration 0.1 Os 5:0 8.2 ied penetration 8.2 195 66.8 77.9929 
ultimate ultimate 
penetration 0.3 ee Rg boyy, 20,0282 23:4 penetration 8.6 99:0 162.7 187.2213 
Q&M 1.8 Zrt 46:2. 06.9" Gre ProGas®) 28 74 100 1. 119 
Shell‘) 4.3 188 315 47.8 494 Q&M 10.1 133.3 214.4 299.9 370.7 
Sun®) Su 246 448 739 - Shell) 17.6 70.7 G114.72985:340209:0 
TCPLY 0 13 38 47 58 Sun) 21. SaAn26'8m 177.0 2836. 
NEB Bef; 216 369 489 566 TCPL“) 14 102 219 230 256 
NEB) 1534 82.3. 139.0 174.8 199.6 


Notes: Adopted TransCanada submission to the 1978 Oil Inquiry — 
Exhibit 1722-9-3, Chapter IX, Table P.10 Case ll. 
2) Starting year, 1982. 
 Re-adopted Hycarb study to 1978 Oil Inquiry, tables 5 to 7. 
() Starting year, 1981. 
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EXPANSION VOLUMES OF NATURAL GAS BY 


SECTOR — ATLANTIC 


Comparison of Estimates 
(10' joules) 
1981 1985 1990 
RESIDENTIAL 
IPAC® - - - 
Nova Scotia®@ 0.9 3.1 13 
Q&M 0.1 4.2 9.1 
NEB®) 0.9 4.0 ray, 
COMMERCIAL 
IPAC® - _ - 
Nova Scotia‘) 0.7 1a 7.0 
Q&M 0.1 3.0 6.3 
NEB®) 0.7 3.2 6.5 
INDUSTRIAL 
IPAC™ - - ~ 
Nova Scotia? 17.0 45.2 51.3 
Q&M O05. '"10.1 21.4 
NEB®) 12:49. 23,02 33:3 
THERMAL 
IPAC™ ~ - ~ 
Nova Scotia? 13.0 17.1 5.4 
Q&M 2 1G. US 
NEB®) 3.1 14.2 5.7 
TOTAL NET SALES 
IPAC™ 1 1 19 
Nova Scotia? 30.0 67.3 708 
Q&M 3.9 360 47.2 
NEB®) 2 Wy ep Aen” ae Eth 0 | 
“) Starting year 1983. 


@) Starting year 1982 for Industrial and Thermal and 1983 for Residential 


and Commercial 
® Starting year 1982. 


1995 2000 
14 - 
1s to 
10 a6 
120 = 

Jom 129 

2a 109 
549 —- 
34.8 40.4 
41.4 46.1 

24 — 
13,65 

0 0 
34 36 
81.3 — 

CE fee i RW) 
61.4 68.6 
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APPENDIX 3-E 


Page 1 of 2 


ESTIMATES OF NATURAL GAS NET SALES 


INCLUDING GAS EXPANSION — QUEBEC 
Comparison of Estimates 
(10'S joules) 


RESIDENTIAL 


AGTL“ 
Dome 

Home?) 
Imperial 


1980 1985 1990 1995 


21 


IPAC Res/Con®)44.0 
Norcen — Gaz Métro 


moderate 
penetration 
ultimate 
penetration 
Q&M 
Shell 
Sun) 
TCPL®) 
NEB®) 


COMMERCIAL 


AGTL”) 
Dome 
Home) 
Imperial 
IPAC®) 


Norcen — Gaz Métro 


moderate 
penetration 
ultimate 
penetration 
Q&M 
Shell) 
Sun®) 
TCPL©) 
NEB) 


154 


1535 


NO27 
ROO 
ene 
20.9 
16 

23.2 


2000 


153.3 
63.0 


TY. 
133.7 


39.4 


Notes: © 


ESTIMATES OF NATURAL GAS NET SALES 


INCLUDING GAS EXPANSION — QUEBEC 


(Cont'd) 
Comparison of Estimates 


(10'S joules) 


1980 
INDUSTRIAL 
AGTL“ 59.4 
Dome 75.6 
Home) 93 
Imperial 53 
IPAC®) 81.7 


Norcen — Gaz Métro 
moderate 


penetration 69.1 

ultimate 

penetration 69.1 
Q&M 54.8 
Shell 70.6 
Sun 76.8 
TCPL©) 84 
NEB) 70.9 

TOTAL NET SALES 

AGTL“) 98.7 
Dome 117.8 
Home() 147 
Imperial 98 
IPAC®) e277 


Norcen — Gaz Métro 
moderate 


penetration 106.2 

ultimate 

penetration 106.6 
ProGas®) 125 
Q&M 91.2 
Shell bid 
Sun® 119.4 
TCPL®) 121 
NEB®) treco 


~ 
8 


1985 


129:0 
149.2 
129 
100 
149.0 


93.7 


146.5 
123.6 
98.3 
172.0 
161 
Wh2:s 


236.9 
223.7 
212 
178 
210.1 


137.2 


216.7 
188 

228.2 
181.6 
260.8 
226 

200.1 


1990 


167.7 
175.8 
159 
109 
175.4 


142.9 


214.5 
161.6 
131.3 
212.4 
244 

155.6 


328.2 
264.9 
263 
220 
261.0 


191.6 


287.6 
235 

318.9 
243.0 
340.3 
365 

280.2 


Adopted Q&M gas expansion volumes. 
Adopted TransCanada submission to the 1978 Oil Inquiry. Ex- 


1995 


205.0 
204.3 
194 
116 
204.8 


166.9 


247.4 
197.8 
TS:7 
258.0 
260 

190.3 


423.2 
306.1 
318 
260 
322.2 


226.5 


335.8 
271 

411.6 
331.0 
432.1 
403 

345.8 


hibit 1722-9-3, Chapter IX, table P. 10 Case II. 


® Starting year, 1982. 


2000 


506.4 
341.9 


202 
361.9 


264.5 


383.4 
20%, 

493.0 
373.1 


462 


412.7 


“) Re-adopted Hycarb study to 1978 Oil Inquiry, tables 5 to 7. 


) Starting year, 1981. 


ESTIMATES OF TOTAL NATURAL GAS NET SALES 


INCLUDING 
GAS EXPANSION — CANADA 


Comparison of Estimates 


(10'5 joules) 
1978 1980 
AGTL 1662 1807 
Dome 1572 1688 
Home Oil 1888 2099 
imperial 1580 1693 
IPAC 1606 1765 
Norcen — moderate 
penetration 1637" Avs 
Norcen — ultimate 
penetration 1637 1773 
ProGas“") 1598 1791 
Shell 1575 “S12 
TransCanada 1597 1762 
NEB 1588 1779 


“) Starting year of expansion, 1981. 
) Starting year of expansion, 1982. 


1985 


2305 
2033 
2468 
2195 
2149 


2006 


2085 
2015 
2042 
2003 
2143 


1990 


2664 
2292 
2742 
2567 
2431 


2237 


2333 
2290 
2329 
2360 
2442 


2000 


3492 
2862 
3269 
3191 
3019 


2647 


2765 
2737 
2907 
2959 
3319 
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APPENDIX 3-F 


Page 1 of 1 


NEB ESTIMATES OF OIL DISPLACED AS A RESULT 
OF GAS PENETRATION 
(Medium Cases, M°/d) 


Quebec 


Light Fuel Oil 


No expansion case 

Expansion case 

Displacement 
Heavy Fuel Oil 


No expansion case 
Expansion case 
Displacement 


Atlantic 


Light Fuel Oil 


No expansion case 
Expansion case 
Displacement 


Heavy Fuel Oil 


No expansion case 
Expansion case 
Displacement 


156 


1985 


17846 
15573 
2el2 


19784 
16479 
3305 


7946 
7516 
429 


15732 
13205 
2527 


1990 


17623 
14000 
3623 


20627 
14953 
5673 


8311 
7500 
810 


14429 
16696 
2733 


1995 


17464 
12903 
4561 


22263 
15239 
7024 


8645 
7548 
1096 


16400 
13228 
2972 


2000 


17162 
12411 
4751 


25219 
17003 
8216 


8883 
7107 
1176 


19308 
15970 
3337 
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REPROCESSING SHRINKAGES 


(Petajoules/yr.) 


(1) (2) (3) (4) (5) 

Year Cochrane Empress Edmonton Waterton Total 
(1424344) 

1979 55 89 31 12 186 
1980 57 110 28 12 207 
1981 57 110 28 12 207 
1982 56 110 32 12 209 
1983 57 110 32 12 210 
1984 57 110 32 12 210 
1985 57 111 33 12 212 
1986 57 139 33 11 239 
1987 57 139 31 9 236 
1988 57 139 27 8 232 
1989 57 139 16 7 219 
1990 57 139 17 5 218 
1991 57 139 18 4 218 
1992 57 139 26 4 227 
1993 57 139 27 4 228 
1994 57 139 28 3 228 
1995 57 139 30 3 229 
1996 57 139 32 3 231 
1997 57 139 32 3 231 
1998 57 139 33 2 231 
1999 57 139 33 2 231 
2000 57 139 34 2 232 
TOTAL 1250 2836 631 154 4870 


—The forecast of reprocessing shrinkages at Cochrane, Empress and Edmonton were adopted from Dome based on expected 
Plant capacities. 

—The forecast of shrinkage related to ethane extraction at Waterton was Prepared by the Board. 

—The Empress torecast includes expansion of 29 PJ/yr. commencing in 1986. 
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